[LI'G FanPower
VKH Fan coil units

Installation in ceilings, for hotels

 Read these instructions and keep them in
| a safe place!

This translatiion of the original operating
instructions is an important part of the
unit. This document must be handed over
when the unit is sold or rented.

Keep for future reference! Installation, re-
moval, and maintenance must be perfor-
med by trained personnel to ensure relia-
bility, safety, and optimal results.
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The general tolerances according to DIN 1SO 2768-vL
apply to the dimensions specified in this document.
Any additional information can be found in the drawings.

Straightness/warping tolerances according to DIN EN
12020-2.
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EG Declaration of conformity

AIR TECH
SYSTEMS

EC declaration of conformity
As defined by the EC Council Directive on Machinery 2006/42/EC, Annex II, Nr. 1A

We herewith declare that the machine described in the following conforms to all relevant
provisions of the EC Machinery Directive 2006/42/EC.

Manufacturer: LTG Aktiengesellschaft
Grenzstr. 7, 70435 Stuttgart,
Germany

Designation of machinery: Fan Coil Unit
Machinery type: VKH

Relevant EC Council
Directives: Machinery Directive 2006/42/EC,
Low Voltage Directive 2014/35/EU

Applied harmonized
standards, in particular: DIN EN ISO 12100, DIN EN ISO 13857,
DIN EN ISO 13854, DIN EN 60335-2-40

Other standards: DIN EN 60034-1, DIN EN 60204-1, DIN EN 1SO 5801

Stuttgart, 09.09.2021

Signature of manufacturer 9

Position of signatory: 'Wagner ppa. Dehlw:

Innovative Solutions for Humans and Products.

LTG Aktiengesellschaft Executive board USt.-IdNr. / VAT Reg No Bank details

Grenzstrale 7, 70435 Stuttgart Dipl.-Ing. Wolf Hartmann (chairman) DE 812753932 Landesbank Baden-Wirttemberg, Stuttgart

Germany Dipl.-Ing. Ralf Wagner IBAN: DE34 6005 0101 0002 5756 67
Trade register: SWIFT-BIC: SOLADEST600

Tel. +49 711 8201-0 Chairman of the supervisory board district court Stuttgart,

Fax: +49 711 8201-720 Dr. Franz Wimpffen No. HRB 20451 Commerzbank AG, Stuttgart

info@LTG.de Place of performance / court IBAN: DE44 6004 0071 0755 0031 00

www.LTG.de of jurisdiction Stuttgart SWIFT-BIC: COBADEFFXXX
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Safety

1. Safety

Installation, removal, and maintenance
must be carried out by trained personnel
in order to ensure reliability, safety, and
optimum results.

1.1 Symbol and instruction explanation
Work safety symbol

This symbol is used for all occupational
safety instructions in this operating ma-
nual that involve a risk to life and limb.
Observe these instructions and exercise
particular caution in these cases. Pass on
all occupational safety instructions to ot-
her users. In addition to the instructions
in this operating manual, the generally
applicable safety and accident prevention
regulations must be observed.

Warning of electrical voltage

Danger to life due to electric shock! Live
parts may be touched. Therefore, installa-
tion, maintenance, and repair may only be
carried out by trained personnel.

>

Information note

This information symbol appears in this
operating manual at points that require
special attention in order to comply with
guidelines, regulations, instructions, and
the correct sequence of work, as well as
to prevent damage and destruction of the
unit and/or other system components.

These mandatory signs are linked to
the occupational safety instructions and
indicate which protective measures must
be observed at the relevant worksta-
tions and therefore prescribe a certain
behavior; as shown here, for example:
Use hand protection.

AIR TECH

1.2 Safety instructions

LTG fan coil units may only be operated after careful
study of these instructions!

The safety instructions must be observed at all times!

The unit complies with all relevant safety regulations.

Installation and maintenance of air condi-
tioning units can be dangerous due to high
pressures and live electrical parts. For
these reasons, installation, maintenance,
and repair may only be carried out by trai-
ned personnel.

In particular, electrical connections may only be made,
removed, or modified by authorized personnel in ac-
cordance with local safety regulations.

Safety instructions in the technical documentation
and on labels on the unit must be observed.

The unit may only be opened for cleaning, maintenan-
ce, and repair purposes, and the covers and panels
(air outlet) may only be removed if all live connections
are disconnected from the mains on all poles.

Electrical work may only be carried out by trained
personnel. The mains connection and the protective
earth connection must be carried out in accordance
with the information in the electrical diagram.

The electrical operation of the unit in a partially dis-
mantled state or of individual components is not per-
mitted, as this can interrupt ground connections.

The water temperature can re-
ach 80 °C during heating. The
water-carrying parts are hot
and must not be touched with
your hands, as this can lead to
burns.

During continuous operation,
the motor can heat up to ap-
prox. 65 °C. Allow the motor
to cool down if necessary or
wear gloves.

These prohibition signs are linked to
occupational safety instructions that
prohibitdangerous or hazardous behavior,
such as shown here: Do not touch.

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany
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Continued 1.2 Safety instructions

The heat exchangers are ap-
proved for operation at 10 bar
(test pressure 16 bar) in their
standard version. High water - the fan is damaged (imbalance, bearing damage, mo-
pressure can be dangerous. tor damage),

Therefore, higher pressures
are only permitted with the

approval of LTG Aktiengesell-
schaft. Wear safety goggles. the unit may only be operated again after it has been

checked and thoroughly repaired by trained personnel.

- the unit has been mechanically damaged or has suf-
fered water damage,

- the suspension or cladding shows significant corro-
sion or aging damage,

Exercise caution when wor-

king on the heat exchangers.
?P The heat exchanger fins and

housing parts have sharp ed-

Until it has been inspected and repaired by trained per-
sonnel, the unit must be switched off and disconnected
from the electrical network at all poles, even if this me-
ans that undamaged units cannot be operated tempo-

ges. Wear gloves when wor- rarily.
king and transporting.
The unit must be switched off before main-
When working overhead, take tenance or rgpalr work .|s carried out'.
. . Before opening, the unit must be discon-
protective measures against .
. nected from the mains at all poles.
falling parts.
The protective grille covering the fan impeller and the
protective cover for the motor must not be removed du-
ring operation.
No objects or dirt may enter the impeller. A
damaged impeller or objects being thrown
out by the impeller can endanger people.
The on-site housing also serves as a pro-
tective device and may only be removed
for maintenance and cleaning work.
The units and mountings must not be subjected to ad-
ditional loads, as otherwise they may not be sufficiently
strong
© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany VKH_eng_BuWA (04/26)
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Delivery/transport/storage, use

2. Delivery, transport, storage

The unit must always be transported, stored, installed,
and operated in dry and dust-free environmental con-
ditions.

2.1 Delivery

The unit is delivered in corrugated cardboard boxes se-
cured with straps.

The units are stacked on Euro or disposable pallets and
secured with straps. The pallets can be transported
using forklifts and cranes.

The packaging is disposable and cannot be returned to
LTG.

The packaging is not weather-resistant.

To prevent contamination or damage to the unit, the pa-
ckaging must not be removed until immediately before
installation on the construction site.

LTG Aktiengesellschaft is not liable for
contamination or damage to the unit.

2.2 Transport instructions

The units must be handled properly during transport.
They must not be thrown, placed abruptly on the ground,
or knocked against other objects or walls.

Ensure that the units are securely fastened during
transport and cannot be damaged by other objects.

When transporting by hand, individual devices should be
carried by at least 2 people.

2.3 Storage

The boxes must be stored upright, as indicated by the
arrow on the box.

During storage, the units must be completely protected
against weather conditions, moisture, and other influen-
ces that could cause damage.

The storage location must meet the following climatic
conditions:

Temperature between +5 °C and +55 °C with max. 90 %
relative humidity (non-condensing).

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany
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3. Intended use
The VKH fan coil unit is intended for indoor use.

It is approved for ambient conditions of +5...+40 °C with
a maximum relative humidity of 90 % (non-condensing).

To ensure the long-term reliable operation of the motor
unit, it must be ensured that the ambient temperature
does not exceed +40 °C when installed.

The maximum permissible flow temperature is therefo-
re limited to +80 °C.

Any use of the unit other than that descri-
bed in these instructions is considered
improper.

LTG Aktiengesellschaft is not liable for
damage resulting from improper use.

VKH_eng_BuWA (04/26)
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Function

4, Function

The VKH ceiling fan coil unit was developed specifically
for use in hotels. It is designed for installation in a
ceiling box.

The VKH is a recirculation unit for cooling or heating (2-
pipe unit) or for cooling and heating air (4-pipe unit). It
can be used to easily implement various systems for air
distribution and air conditioning in rooms.

Dis-
charge
opening

Intake opening t

The tangential fan of the VKH draws air from the room at
the bottom of the unit. It flows through a heat exchanger
and is returned to the room.

A primary air box can be attached to the unit as an op-
tion. This allows primary air and recirculated air to be
blown out through the same outlet grille.

Cold water flows through the heat exchanger for co-
oling, and hot water for heating. The water connection
can be selected on the right or left.

If the cold water temperature falls below the dew point
temperature during cooling, a condensate tray with a
possible spigot is used to collect the condensate. For
hygienic reasons, however, the system should be de-
signed in such a way that condensation does not occur
during normal operation.

Valve control (water-side control)

The heating or cooling output delivered by the heat ex-
changer is regulated by changing the water flow. This is
done using a straight-through or three-way valve, who-
se stroke is regulated by a servomotor (accessory).

The servomotors can be controlled either continuously
(0...10 V DC), 3-point, PWM, or 2-point (open/close).

The speed of the economical EC fan motor is controlled
by an EC control signal (0...10 V DC).

An optional air filter must be replaced regularly as part
of maintenance. The air filter, motor, and heat exchan-
ger are easily accessible from below for maintenance.

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany

AIR TECH

4.1 Decentralized control LTG Connected
Intelligence
Application

.Connected Intelligence” (Cl) is a control concept for the
decentralized control of air-water systems from LTG
Aktiengesellschaft. At its heart is the individually confi-
gurable Cl circuit board, which is installed in every unit
(decentralized ventilation unit, fan coil unit, or induction
unit).

Connected Intelligence communicates via Modbus RTU
and functions as a slave field device, but can also take
on master functions. This allows both standalone so-
lutions and zone solutions with a higher-level building
management system to be implemented in the building.

How it works

The Cl board controls the room temperature and air
quality. The only input it requires is information about
the desired operating mode and the setpoint and actual
values in the control zone. The Cl board independently
controls the fan, cycle time, heating and cooling valves
at the decentralized device level. Depending on the buil-
ding management system (BMS) concept implemented,
it communicates with other bus participants or higher-
level instances via Modbus RTU.

The unit, Cl circuit board, and valves form a single unit
and are completely wired together at the factory.

Cold water Warm water
valve valve

VKH_eng_BuWA (04/26)
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5. Technical Data
5.1 Dimensions and technical data
Dimensions type VKH

Front view . Side view left
Discharge
Unit length dimension A +24 mm opening Discharge
90 Unit length dimension B 119 445 opening
Suspension dimension B Suspension, 406 |
[ |
il By Y 2
. A XD . o~
ge o : X , o
—r
= o
Condensate tray length dimension C Filter
Side view right, 4-pipe system Side view right, 2-pipe system
hx N2 KW-RL 2x 12
KW-RL 113 52 WW-RL 113 52 KW-VL
KW-VL WW-VL o &
o 0
® / . R hd .

90
46

46
A/
%
}

150
150 KW-VL = Cold water inlet
KW-RL = Cold water return
WW-VL = Warm water inlet
WW-RL = Warm water return
Size A B (o Weight Themotorisalwaysontheleftwhenviewed
[mm] [mm] [mm] [kgl from the front, see illustration.
630 616 572 780 18 Unit shown: Water connection on the right.
800 846 802 1010 23 The location and size of the inspection
1000 1046 1002 1210 28 openings must correspond to the structu-
1250 | 1246 1202 1410 33 ral conditions.
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Continued 5.1 Dimensions and technical data
Technical data size 630 - 4-pipe system - Heating and cooling
n Vv La1s Lwa | Qg/At 1| Qk2) Qk sens 2) Wok /Apw At Qh 3 Woh /Apw | Peiec| U

[-] | [m3/h] | [d(A)] | [dB(A)] | [W/KI (W] (W] [kg/hl/[kPa] | [W/K] | [W] |[kg/hl/[kPa]l | [W] | [V]
I 160 24 30 43 1032 728 26 | 1040 3 3
Il 235 30 36 56 1344 1070 32 | 1280 4 4
11 310 34 40 66 1492 1245 250/9.6 35 | 1400 | 100/0.8 5.5 5
v 390 39 45 73 1606 1394 38 | 1520 8 6
\ 495 46 52 83 1793 1668 41 1640 11 8

Technical data size 800 - 4-pipe system - Heating and cooling
n Vv Lats | Lwa |Qu/AtD| QK2 | Qgeens? | Wok/Apy | At | Qh3) | wg, /Apw |Pggc| U

[-] | [m3/h] | [d(A)] | [dB(A)] | [W/KI (W] (W] [kg/hl/[kPa] | [W/K] | [W] |[kg/hl/[kPa]l | [W] | [V]
I 188 22 28 51 1226 865 31 1240 3 3
Il 269 28 34 66 1611 1281 37 | 1480 4,5 4
0 350 33 39 78 1771 1478 250/12.2 40 | 1600 100 /1 6 5
v 426 38 L4 86 1889 1639 42 | 1680 9 6
\ 540 46 52 98 2120 1974 46 | 1840 125 | 8

Technical data size 1000 - 4-pipe system - Heating and cooling

n v Lats | Lwa | Qu/AtD| Qk2) | Queens? | Wok /Apw At | Qh3) | wg, /Apw |Pggc| U
[-]1 | [m3/h] | [d(A)] | [dB(A)] | [W/KI (W] (W] [kg/hl/[kPa]l | IW/KI | [WI |[kg/hl/[kPal | [W] | [VI
| 220 24 30 60 1426 1005 36 | 1440 2,5 3
Il 330 30 36 78 1891 1504 44 | 1760 5 4
n | 430 36 42 91 2069 1727 250/14.8 | 47 |1880 | 100/1.2 | 9.5 5
IV | 535 42 48 102 2243 1947 50 | 2000 14 | 5.5
V | 680 47 53 115 2484 2313 54 | 2160 29 8

Technical data size 1250 - 4-pipe system - Heating and cooling
n v Latg | Lwa |Qu/AtD| QK2 | Qgeens? | wWok/Apy | At | Qh3) | wg, /Apw |Pggc| U

[-] | [m3/h] | [d(A)] | [dB(A)] | [W/KI (W] W [kg/hl/[kPal | [W/K] | [W] | [kg/hl/[kPa]l | [W] | [V]
I 265 24 30 70 1678 1183 42 | 1680 3 2.5
Il 395 31 37 93 2241 1782 52 | 2080 5 3.5
Il 505 36 42 108 2441 2037 250/17.8 56 | 2240 | 100/1.5 9.5 5
v 625 41 47 122 2685 2330 60 | 2400 14 6
\ 800 47 53 136 2940 2737 64 | 2560 29 8

The values apply to the unit without ceiling box, but with filter and an outlet grille, 8 W motor.

1) At 16 °C water supply temperature; 26 °C intake temperature before heat exchanger, non-condensing operation.
2) At 6 °C water supply temperature; 26 °C intake temperature before heat exchanger and 50 % relative humidity.
3) At 60 °C water supply temperature and 20 °C intake temperature before heat exchanger.

n - Speed stage Ap,, -Water-side pressure loss
v - Air flow (approx. values, deviation = 10 %) Qy - Total heating capacity
Laig - Sound pressure level, 18 m? Sabine Won - Nominal water flow rate at heating capacity *
Lwa - 59“”0' power'level +3dB(A) Poi - Electrical power consumption (+ 20 %)
(without housing)
At - Temperature difference between inlet tempe- u - Control voltage 0...10V
rature before heat exchanger and water inlet * Correction for other water flow rates
Qg - Total cooling capacity see page 10 et seq.
Qg sens - Sensible cooling capacity
Wok - Nominal water flow rate at cooling
capacity *
© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany VKH_eng_BuWA (04/26)
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Continued 5.1 Dimensions and technical data

Cooling capacity with different water flow rates, 4-pipe system
110

100 I———
, ,7/
. y -

Cooling capacity in % of nominal capacity Qi

70 Il
| 1Il Speed leveln
—|
60 / —V
50
50 100 150 200 250 300

Water flow rat w [kg/h]

Water-side pressure loss of the cooling coil with different water flow rates, 4-pipe system

15 / '
/
0 y/,/ //
o /\ /" e
5; / \/“ 7
g / \A
. ) / Javd
g // r// / M Size 1250
% //// //A Size 1000
5 a4 pwd
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40 50 60 70 8 9 100 200 300
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Continued 5.1 Dimensions and technical data
Heating capacity with different water flow rates, 4-pipe system

110

—_
o
(8]

100

~0
(8]

90
Il
IIl Speed level n

o\ S —
S “
7

Heating capacity in % of nominal capacity Qp

75

70
0 70 80 90 100 110 120

Water flow rate w [kg/h]

Water-side pressure loss of the heating coil with different water flow rates, 4-pipe system
d

) \ 2

3 /)(//

T
=
z 2 = \
[«
<
o / Size 1250
° / Size 1000
[
2 1 A A | — Size 800
s 09 v Size 630
o 0.8 V.
= /
® 0.7 A Z
g 0¢ // <
= 0.5 // //'/
Py
0.4 payd
/
40 50 60 70 80 90 100 200 300
Water flow rate w [kg/h]
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Technical data size 630 - 2-pipe system - heating or cooling

n Vo | Lag | Lwa |Qu/At"| QK2 | Qygens? Qh 3 Wop /Apw Pel EC u
[-] | [m3/h] | [d(A)] | [dB(A)] | [W/K] [W] (W] [W] [kg/hl/[kPal [W] [Vl
I 160 24 30 45 1080 762 1800 3 3
Il 235 30 36 59 1416 1127 2360 4 4
1 310 34 40 69 1559 1305 2760 250/13.5 5.5 5
vV 390 39 45 79 1738 1509 3160 8 6
Vv 495 46 52 90 1944 1808 3600 11 8

Technical data size 800 - 2-pipe system - heating or cooling

n V. | Laig | Lwa |Qu/At"| Qk2 | Qygens? Qh 3 Woh /ApW | Pe(EC u
[-1 | [m3/h] | [d(A)] | [dB(A)] | [W/K] [W] (W] I\ [kg/h]/[kPal [W] \Y]
| 188 22 28 53 1274 988 2120 3 3
Il 269 28 34 69 1662 1385 2760 4.5 4
1 350 33 39 82 1868 1596 3280 250/17 6 5
vV 426 38 4Lb4 93 2034 1800 3720 9 6
\" 540 46 52 106 2293 2143 4240 12.5 8

Technical data size 1000 - 2-pipe system - heating or cooling

n ' Lats | Lwa |QW/AtD| Qk2 | Qygens 2 Qh 3 Wop /Apw PelEC U
[-1 | [m3/h] | [d(A)] | [dB(A)] | [W/K] I\ W\ I\ [kg/h]/[kPal W] vl
| 220 24 30 62 1490 1050 2480 2.5 3
I 330 30 36 81 1978 1573 3240 5 4
11 430 36 42 95 2164 1806 3800 250/21 9.5 5
\Y 535 42 48 110 2422 2102 4400 14 5.5
Vv 680 47 53 124 2683 2497 4960 29 8

Technical data size 1250 - 2-pipe system - heating or cooling

n v Lats | Lwa |Q/AtD | Qk2) | Qygens 2 Qh3) Wop /Apw PelEC U
[-1 | [m3/h] | [d(A)] | [dB(A)] | [W/K] (W] [wi] W\ [kg/hl/[kPal W] vl
I 265 24 30 73 1752 1235 2920 3 2.5
I 395 31 37 97 2328 1852 3880 5 35
I 505 36 42 113 2554 2131 4520 250/26 9.5 5
\Y 625 41 47 132 2904 2520 5280 14

% 800 47 53 147 3175 2955 5880 29 8

The values apply to the appliance without ceiling case, but with filter and blower motor.

1) At 16 °C water supply temperature; 26 °C intake temperature before heat exchanger, non-condensing operation.
2) At 6 °C water supply temperature; 26 °C intake temperature before heat exchanger and 50 % relative humidity.
3) At 60 °C water supply temperature and 20 °C intake temperature before heat exchanger.

n - Speed level Wok - Nominal water flow rate at cooling capacity *
\' - Flow rate (approx. values, deV|at|9n +10 %) Ap, - Water-side pressure loss
Latg - Sound pressure level, 18 m2 Sabine . .
Lwa - Sound power level + 3 dB(A) Qn - Total heating capacity
(without panelling) Pet - Electrical power consumption (+ 20 %)
At - Temperature difference between intake U - Control voltage 0...10 V
temperature before heat exchanger and
water supply * Correction for other water flow rates
Qg - Total cooling capacity see page 13 et seq.
Qg sens - Sensible cooling capacity
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Cooling capacity with different water flow rates, 2-pipe system

AIR TECH
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Water-side pressure loss of the cooling coil with different water flow rates, 2-pipe system
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Technical data ﬂEI SYSTEMS

Continued 5.1 Dimensions and technical data
Dimensions primary air box (accessory)

Side view, right side Front view
Primary air box
air connection
DN125

/
.

- e
| o |

= | \ \ftlf —

65

67

175

Air outlet

For all other dimensions see page 8.
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Technical data

5.2 Calorific performance data

The calorific performance data was determined on a
performance test bench in the LTG test laboratory. The
data applies under the following conditions:

- Operating temperature, stationary condition of the
unit
- Steady state during measurements
- No condensation on the heat exchanger during cooling
- Water without additives (drinking water quality)*
- Water flow temperatures of
12...16 °Cin cooling mode and
50 ...60 °C in heating mode
Constants used:
- Specific heat capacity of water 4186 J/(kgK)
1004 J/(kgK)
1.2 kg/m3

- Specific heat capacity of air
- Air density

For ease of transferability, the specific heat capacities
are given, i.e., the absolute heat capacities based on the
temperature difference between the water inlet and the
intake temperature upstream of the heat exchanger,
with variation of the fan speed.

The outputs in the tables only apply to a specific nomi-
nal water flow rate, which is specified for the respective
types and sizes.

The correction curves graphically show the changed
outputs at other water flows in relation to the outputs at
nominal water flow.

The air flows were calculated and have a deviation of
approx. 10 %.

*

Addition of ethylene glycol to lower the freezing point:
Ethylene glycol is often added to the cooling water
to lower the freezing point. The lower specific heat
capacity of the mixture reduces the cooling capacity
of the unit.

5.3 Acoustic data

The acoustic data was determined in a reverberant
room in the LTG test laboratory.

The technical data sheets specify the A-weighted sound
pressure levels LA18 for the different fan speed stages.

The sound pressure levels apply to a room absorption
area of 18 m2, which corresponds to a room absorption
of approximately 6 dB(A). This makes it easy to calculate
the sound power levels.

LWA = LA18 + 6 dB(A)

The values apply to one unit, i.e., one room axis. If seve-
ral units are installed in one room, the sound pressure
level increases.

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany
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Level increase with multiple similar sound sources:

Number of similar 1 2 3 4
sound sources
Level increase [dB] 3 5 8

The measurement accuracy is + 10 %.

5.4 Hydraulic data

The heat exchangers are approved for a maximum ope-
rating pressure of 10 bar (test pressure 16 bar).

Pressures above 10 bar are only possible by special
agreement.

The water-side pressure loss was measured directly at
the heat exchanger connections. Additional resistances
must be added.

The measurement accuracy is £+ 10 %.

5.5 Electrical data

Power supply 230V AC (+ 10...15 %, 50...60 Hz

Power consumption

max. 25 W (24V DC)*
control

Switching capacity

max. 2000 W/10 A
fan relay

*) Power specification without use of additional
universal inputs
Terminal X600 X600 / 601 / 603

The unit must be connected to a residual
current device (RCD).

It must be possible to disconnect the units
from the mains on all poles.

Electrical systems must be installed by a
qualified electrician using suitable materi-
als in accordance with the latest technical
standards..

For accessory components (e.g., room control units,
valve actuators, etc.) that are connected to and operat-
ed with LTG units, the specifications of the respective

manufacturer must be observed and implemented.

5.6 Temperature ranges

Storage temperature 5..+55 °C
Operating temperature 5..+40 °C
Relative ambient humidity max. 90 %

VKH_eng_BuWA (04/26)
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6. Installation -
6.1 Unit suspension

Operation is only permitted after proper
fastening and complete installation!

When working overhead, measures must
ga be taken to prevent falling parts!

The following instructions for installing the air condi-
tioning units must be observed:

- The unit must be mounted with at least 4 fasteners
(e.g., threaded rods) in the designated holes (at least
2 on each side of the unit), see drawings in Chapter 5.

- The weights of the units are specified in Chapter 5.
The fasteners must comply with at least strength
class Mé (4.6) in order to ensure sufficient strength
and stability. The fasteners are not included in the
scope of delivery.

- The fastening must be carried out with vibration
dampers for structure-borne sound insulation.

- The unit must not come into direct contact with ceiling
elements due to structure-borne noise transmission.

- The fan coil units must not be used as load-bearing
elements for other components or subjected to any
additional loads.

max. 30

Wzzz7222222202020 000070 000000000 00000000772

air flow direction| ||

I Intake 9

min. 50

- Distance to false ceiling min. 50 mm if there is no
intake perforated plate or grille underneath.

- Distance between VKH outlet and ventilation grille
0...max. 30 mm. Decoupled from the grille.

- Recommendation LTG ventilation grille type
LDC 20 /98 x (size + 200 mm)

- Inspection opening for the access to the unit (elect-
rical and water connections) must be available for
maintenance and installation work.

- Recommendation LTG return air perforated plate in-
sert RLE 200x500 mm with 51 % free cross-section,
also serves as an inspection opening.

- Ceiling shadow gaps can also be used as return air
openings.
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Installation

6.2 Water connections

The side of the water connection must be specified
when ordering the units. On some units, the connections
can still be changed during installation if necessary by
loosening 4 screws.

The sealing plugs on the heat exchanger
must be removed before connecting the
water!

The units have heat exchangers with copper pipes and
aluminum fins for 4-pipe operation with separate hea-
ting and cooling circuits or for 2-pipe operation. They
are approved for pressures up to 10 bar (other pressu-
res on request).

Mat no. Designation

ToT0c1 T et 6 10RO
00z S el 20V
1090043 e e et
109001 e v e

Depending on the uit type, the water connections are
available in the following versions:

1. Copper connection with 12 mm outer diameter. This
connection is only suitable for flexible connections
with quick couplings.

2. Connection 1/2" female thread with conical seal.

Standard valves can be used as control valves and shut-
off valves.

In order to be able to set the water flow specified in the
unit design, a control option or a throttle cone must ge-
nerally be provided. Only in the case of identical units
with identical water flows and identical pressure drops
can the Tichelmann system dispense with control on
each individual unit. In this case, control by string is suf-
ficient. Otherwise, a control option must be provided for
each heat exchanger.

To enable a heat exchanger to be removed without drai-
ning the network or a strand, 2 or 4 shut-off devices
must be provided per unit. Standard shut-off valves can
be used for this purpose.

Ventilation in the screw connection on the unit is only
provided on special request. Experience has shown that
the water velocity in the heat exchanger is sufficient to
carry away air bubbles. Ventilation by section is normal-
ly sufficient. In an emergency, ventilation can be achie-
ved by slightly loosening the normal screw connection.

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany
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Due to possible condensation, the connections to the
heat exchanger for cooling should be insulated, e.g.,
with Armaflex insulation..

The connections must be made without
tension.

The connection cables must be able to ex-
pand.

Caution:

Before water is fed into the unit, it is es-
sential to check that the flexible water
connection hoses are correctly and tightly
fitted, even if the hoses are already pre-
assembled on the heat exchanger. The
hoses could have become loose during
transport or during installation of the unit
on site, for example.

When connecting, ensure that the heat exchanger pipes
are not damaged by kinking, twisting, etc. The connec-
ting pipe sections must be precisely aligned for this pur-
pose.

6.2.1 John-Guest quick connector

The John Guest JG12PEM connector, with or without a
venting valve for G1/2" female thread connection, is sui-
table for connection to the heat exchanger pipes.

Suitable for the following pressure and temperature
ranges:

20 bar / +20 °C,

10 bar / 70 °C,

6 bar/90°C

Tmin=1°C

VKH_eng_BuWA (04/26)
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Installation

6.2.2 Flexible water connection hoses

Type

Oxygen diffusion tight.

Free of halogens, plasticizers, and heavy
metals. Tested according to DIN 4726.

Braiding

Press sleeve
Temperature range
Max. operating pressure

Internal diameter DN

Stainless steel wire according to AlSI 304

Stainless steel according to AISI 304
up to +80 °C

15 bar

12 mm

[

AIR TECH
SYSTEMS

Quick-connect coupling 12 mm

Quick-connect coupling12 mm

D
= S
[ ) G|

: { l
VIR H
Bend radius
Rmin DN A/Rmin I-min I-min I-min I-min
a=90° |a=180° |a=360°
EPDM 12 60 80 285 395 610
Oxygen
diffusion 12 40 80 200 270 420
=1 tght
Connection variants
Connection to heat exchanger
JG (John Guest) JG+W

Connection variants on the pipe network side

A

UFD

Union nut, flat seal

G:1/2"or 3/4"
)
)

Y

UKD
Union nut, cone sealing

(Eurocone), G: 1/2“ or 3/4*

A

(G}

C__
C— 3

Y

Hose with insulation on request, made of 9 mm Armaflex® (standard)

AGK

External thread, conical

R:3/8"or 1/2"

=] X

=
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6.2.3 Installation instructions for flexible water connection hoses

correct incorrect

Under pressure or when exposed to heat, the hose may
N undergo a slight change in length. Straight hose lines
must therefore be installed in such a way that these
changes in length are accommodated.

- The minimum permissible bending radius Ry, (see
table) must not be exceeded, whether during transport,
installation, or once the product is installed. If the
bending radius cannot be maintained, the installation
method must be changed.

- When laying the hose in a curved position, there must be
sufficient hose length to form an open bend, otherwise
the hose will kink at the connections and be destroyed.

The flexible connection must not be twisted or kinked
under any circumstances.

- The hose must not be subjected to external tensile or
compressive stress during installation or operation.

- Rigid connections (male threads) must not be tightened
further after the second connection has been secured,
as this will twist the hose and may cause damage.

- The installer of the hoses is always responsible for the
tightness of the connection (hose/connection).

- The installer must check the suitability of the supplied
sealing material, as the hose manufactureris not familiar
with the material or geometry of the connections.
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Installation

6.3 Condensate connection

Condensation occurs when the cold water temperatu-
re is below the dew point temperature of the ambient
air. LTG induction units and LTG fan coil units are not
designed for condensate operation as standard, so care
must be taken when setting the water supply tempera-
ture to ensure that it does not fall below the dew point. If
necessary, the water temperature must be regulated in
accordance with the outside air humidity. The units are
available in an insulated version for condensing opera-
tion as a special design (please note when planning and
ordering). In any case, the following instructions must
be observed:

B Air conditioning system with central cooling and de-
humidification (water temperature> 13 °C)

At a certain water supply temperature, condensation
forms because the temperature falls below the dew
point of the room air. This dew point depends on the
humidity content of the room air. However, the wa-
ter supply temperature can be 1...2 K below the dew
point of the air, as the air temperature at the pipes is
higher than the water temperature.

If the rooms are ventilated with a maximum supply
air humidity of, for example, 8.5 g/kg Ltr, the water
flow temperature can be reduced to 15 °C without
condensation forming.

For possible solutions in the case of increased air
humidity, two cases must be distinguished:

Case A: Condensate tray not connected
(plug on condensate connection!)

- If the outdoor air has a high moisture con-
tent, the windows must remain closed.

- Alternatively: If windows are opened, the
cooling valves must be closed via a window
contact and reopened with a time delay
after the window is closed.

- Alternatively: When windows are opened,
the water supply temperature is regulated
centrally according to the humidity content
of outdoor air, i.e., the water supply tempe-
rature is increased when the humidity con-
tentis high. However, it should be noted that
this reduces the cooling capacity.

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany

Tel. +49 711 8201-0, Fax +49 711 8201-720, info@LTG.de, www.LTG-AG.com

Previous editions are invalid. Subject to technical changes.

AIR TECH

Case B: Condensate tray connected

- Window contacts and central increase of the
cold water temperature at high outdoor air
humidity can be dispensed with.

- If increased room humidity is expected for a
short period of time (unit in false ceiling ab-
ove wet room, e.g., hotel), it is recommended
to thermally insulate the condensate tray

- When installing the on-site condensate connec-
tion, the provisions of the VDI 6022 standard must
always be observed!

Ventilation without dehumidification or window
ventilation (water temperature > 16 °C)

When ventilating without dehumidification, the wa-
ter temperature must be at least 16 °C. If the supply
air is not dehumidified or if ventilation is achieved
by opening the windows, the moisture content of the
air can be very high and the following must be taken
into account:

A condensate tray must be connected

- Central cold water control and weather-control-
led increase of the cold water supply temperature
is recommended, as opening the windows allows
outdoor air with high humidity to enter the room,
which can cause the air temperature to fall below
the dew point.

In all cases, care must be taken to ensure
that all water-carrying pipes and fittings
outside the collection area of the conden-
sate tray are insulated.

When connecting a condensate network,
ensure that there is a sufficient gradient;
the drainage of the condensate must be
ensured on site.

Condensate trays and the condensate
drainage system must be cleaned regu-
larly and inspected for hygienic condition
in accordance with VDI 6022.

VKH_eng_BuWA (04/26)
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6.4 Electrical connection Wiring diagram speed control for EC motor

The unit must be connected to a residual
current device (RCD).

Electrical systems must be installed by a
qualified electrician using suitable mate-
rials in accordance with the current state
of the art.

For accessory components (e.g., room control units,
valve actuators, etc.) that are connected to and opera-
ted with LTG units, the specifications of the respective
manufacturer must be observed and implemented.

The Connected Intelligence Box must not be used on
site as a junction box or for sub-distribution to other
devices.

Two connections are required for the electrical connec-
tion of the fan coil unit.

Note: We are generally not aware of the full scope of
the ventilation, air conditioning, and control systems.
Therefore, all designs, drawings, and circuit proposals
only show the systems that are relevant for the basic
functions. Units or components that are necessary,
for example, for the overall control function and/or
VDE-compliant design are neither taken into account
nor explicitly mentioned!

Please note additional assembly and installation in-
structions in the original documentation.

The controllers are parameterized for this application
on site.

230 V AC mains voltage supply, 3-pin cable

Speed control 0...10 V DC, 4-pin cable

Yellow = 0...10 V DC,
speed specification, input,
with control voltage U <1V
isspeedn=0
Blue = GND, 0 V DC,

input
Disconnector White = Tacho signal,
N © L on site output . 123 4
\ | L (black) Red = 10 V steady signal
L (Yellow/green) output
N (blue) 010V + -
N, L operating voltage 230 V AC
3-pin
=| -
m
— |
4-pin
~ .
w
N
3-pin plug: N = neutral conductor
PE = protective conductor
L =phase, 230V AC
4-pin plug:
4 =10V DC continuous signal (red), output
3 =Tacho signal (white), output
2 =GND, 0VDC (blue), input

1 =0..10VDC (yellow), speed setting, input
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6.4.1 Electrical connection Cl circuit board

(optional)

Terminal assignment LTG Cl circuit board

Modbus-B

| EC-Motor

Cl circuit board

[

AIR TECH
SYSTEMS

Water connection on the left and air connection on the right

Cl-
board* ™~—__ L e —
T T i
Trafo —_— s 1
=
Hood /ﬂ—*_ 3-pin plug n
-r 4-pin plug ) T—‘D 124

Valves ———— E§ ] Pl——
* with housing 1d (i | L

Water connection on the left and air connection on the right

-
- /’
/;?
Cl= . ,‘.‘,“
board W‘“ﬂ"':m mﬁﬁmﬂ
with @ww .
housing //;
=
Trafo
Valves
Water connection on the right and air connection on the left
Cl-
board* ;
i 0
Trafo — & E
. ~ 3-pinplug —
Primary air ” g . ]
hose must . 4-pinplug %
be removed )
for
installation! |

* with housing

Terminal [Name |Colour |Description
24V = |red Supply 24V DC
X200 PPY
GND black |Supply GND
1 red Fan 10V Out
2 white |Fan Tacho OK
X602
3 yellow |[Fan0..10V
4 blue Fan GND
X700 OUT1 |brown |Cooling valve PWM 24V
GND | blue Cooling valve GND
X701° OUT2 |brown |Heating valve * PWM 24V
GND blue Heating valve * GND
A Modbus A
X800,
X801 B Modbus B
Shield Shield

* 2-pipe heat exchanger: cooling/heating valve

Optionally, the unit can be equipped with an integrated
230/24 V transformer, eliminating the need for a sepa-
rate 24 V DC pipe.

Position of the Cl board and the transformer on the unit
(mounted on the motor housing)

with water connection on the left/right

or primary air connection on the left/right,

see illustrations.
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Valve drive | 24V DC
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Continued 6.4.1 Electrical connection Cl circuit board (optional)
Electrical connection Cl circuit board

Wiring VKH with Cl and transformer Attach plug

230 VAC

24V DC

Valve drive
control Motor
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Continued 6.4.1 Electrical connection Cl circuit board (optional)
Wiring diagram fan coil unit with on-site 24 V DC cable
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Installation, commissioning

6.5 Post-installation testing

Check that the unit is connected to a resi-
dual current device (RCD).

Mechanical inspection

After completing the installation, check the unit for me-

chanical damage. Remove any packaging residue or dirt

from the unit.

The following must be checked:

- the water connections (including the heat exchanger
connections) for leaks,

- the insulation of all cold water-carrying components
up to the heat exchanger for careful workmanship,

- the condensate drain (optional) for permeability and
sufficient slope,

- Check that the mounting screws are tight,

- the suspension for rigidity and sufficient load-bearing
capacity (ceiling devices),

- the mains voltage and frequency for compliance with
the information on the type plate,

- the electrical connections for proper execution and
compliance with relevant regulations,

- the function of the control (optional),

- that the outlet area/outlet grille of the unit is not obst-
ructed,

- horizontal and dimensionally accurate alignment,

- sufficient water hose lengths and tension-free instal-
lation.

Check media supply

- Check that there is sufficient primary air, cold water,
and hot water.

- Check that the voltage and mains frequency match the
specifications on the type plate. Under no circumstan-
ces should the units be operated with the wrong vol-
tage or frequency, as this can destroy the units and
endanger people.

Control equipment

The control devices are only supplied as an option by
LTG Aktiengesellschaft. The control valves are often
factory-fitted.

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany
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Function check

Slowly move the temperature control dial from one
end position to the other while observing the valves.
The valves must move smoothly and without rattling
noises from one end position to the other. The electric
servomotors must not emit any unusual noises. If the
units are damaged, have them repaired properly by a
specialist.

Start of normal operation

The temperature controller must then be set to the de-
sired temperature. After a short time, the room tempe-
rature should reach the temperature set on the tempe-
rature controller.

7. Commissioning

Commissioning may only take place after complete ins-
tallation and all tests have been carried out.

The presence of water and power supply must be che-
cked.

After switching on the unit, air must flow from the outlet
grille. Only quiet air flow noises and quiet motor noises
should be audible. If grinding or knocking noises are
audible, this indicates damage during transport or in-
stallation.
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Operation /maintenance/repair

8. Operation, maintenance, repair

The units are low-maintenance, but a few points should
be noted.

Maintenance and repair work may only be
carried out by trained personnel.

Before carrying out maintenance or repair
work, the unit must be switched off and
disconnected from the mains at all poles.

Note: For maintenance intervals and logs, see Chapter
12.

8.1 Heat exchanger, water connections,

condensate tray

The heat exchanger and the dry condensate tray should
be cleaned regularly with a vacuum cleaner.

Risk of injury from sharp-
edged heat exchanger fins!
Wear gloves!

The water connections and heat exchanger must be
checked for leaks and corrosion damage. If internal cor-
rosion of the heat exchanger occurs, trained personnel
must check the water treatment.

If condensation occurs and a condensate line is present,
the condensate tray must be wet cleaned at regular in-
tervals in accordance with the provisions of VDI 6022
and checked for contamination.

8.2 Filter
Unit with filter

If a recirculation filter is present, this filter must be re-
placed approximately 2...3 months after initial commis-
sioning, as it will then be contaminated with carpet fluff
and any remaining construction dust.

The exact time depends on local conditions.

Furthermore, depending on the amount of dust, the fil-
ter must be replaced approximately every 6 months to a
maximum of 2 years.

A six-month filter replacement interval will be neces-
sary if the unit is operated in areas with heavy public
traffic, in environments with high dust levels, and with
only minimum filter quality in the primary air system.

The filter in front of the heat exchanger is easy to repla-
ce, as it is only attached to the unit with adhesive tape.
The air filter, motor, and heat exchanger are easily ac-
cessible from below for maintenance.

© LTG Aktiengesellschaft, GrenzstraBe 7, 70435 Stuttgart, Germany
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Unit without filter

The heat exchanger(s) should be vacuumed approxi-
mately 2...3 months after initial commissioning. By this
time, the heat exchangers will already be noticeably dir-
ty with carpet fluff and any remaining construction dust.
The exact time depends on local conditions.

Furthermore, depending on the amount of dust, the heat
exchangers must be vacuumed approximately every 6
months to a maximum of 2 years. This is particularly
important if condensate forms on the cooler during ope-
ration, as this results in dust deposits that are difficult
to clean.

A six-month vacuuming interval will be necessary if
the unit is operated in areas with heavy public traffic,
in highly dusty environments, and with only minimum
filter quality of the primary air system; if condensation
forms on the cooler, vacuuming may be necessary more
frequently.

8.3 Fan

The fan is virtually maintenance-free. After approxima-
tely 20,000 operating hours, the fan may fail. The fan
must be checked for free running and possible imba-
lance and bearing damage. The fan must be checked
regularly, every 6 to 12 months, for contamination and
foreign objects in the impeller. Heavy contamination
or foreign objects can lead to premature wear of the
bearings and the fan.

8.4 Repair

Unless there is obvious ,sheet metal damage” e.g. on
the condensate tray or outlet, defective units should be
completely replaced and checked at the factory.

In the event of fan defects, it is also possible to replace
the fan unit without having to disconnect the unit from
the water supply.

The replacement of control devices
should only be carried out by trained per-
sonnel or at the factory.

Replacing individual defective compo-
nents, e.g., bearings on the fan, is not
advisable, as many settings can only be
made accurately at the factory using spe-
cial equipment.

The warranty only covers complete fans.
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9. Troubleshooting and fault repair

AIR TECH
SYSTEMS

[

Error

Cause

Solution

Unit does not cool or heat, but fan is
running

No air movement at the fan outlet grille

There is no control signal at the actua-
tor (valve), or not the signal expected
for the set position

Valve spindle does not move even
though the control signal at the servo-
motor is changed

The unit heats or cools, but the desired
temperature is not reached

Even at maximum speed, only weak air
movement at the fan outlet

Measured cold water supply tempera-
ture is lower than specified (ask ins-
taller for value), resulting in unusually
cold blow-out temperatures

Some of the condensate trays over-
flow despite the presence of a drainage
system

Unit is dripping

Noticeable increase in humidity in the
room

Cold water or hot water supply not
working

Heat exchanger and water supply
pipes are at room temperature

Fan of the unit is not in operation

Control system defective

Actuator is stuck

Window open

Filter or heat exchanger dirty

Intake or outlet opening blocked
or dirty

Cold water temperature to the
units too low

Condensate drainage system
clogged

Condensate tray leaking or over-
flowing

Supply temperature too low

Dew point undershoot during
window ventilation, even at relati-
vely high supply temperatures

Unusually large sources of humi-
dity in the room

Restore cold or hot water supply, rectify
any faults, check shut-off valves to the
fan coil unit

Switch on the fan, if necessary switch to
maximum speed to force it to start

Check the fan‘s power supply, replace
fuses if necessary, or switch on the
main switch

Replace the drive unit

Have the system checked by a control
technician and have defective parts
replaced or repaired

Set the temperature selector alternate-
ly to ,max. warm" and ,max. cold”; this
may release the actuator.

Otherwise, remove and clean or
replace the actuator

Close the window

Replace filter
Clean heat exchangern

Remove objects in front of the outlet
and protective grille

Move obstructions at least 10 cm away
from the cover

Check cold water control including
valve and actuator, if necessary, reset
parameters correctly, replace or repair
defective parts

Clear the blockage; until then, increase
the flow temperature or switch off the
unit if necessary

Replace leaking tray, check condensate
pump

Check the drainage system

Increase the supply temperature

Close windows and increase supply
temperatures if necessary

Remove sources of moisture. If this
is not possible, temporarily switch off
water-side units
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Continued 9. troubleshooting and fault repair

Fault

Cause

Solution

Temperature difference between
supply and return too low

Audible knocking noises

Audible humming

Vibration noises

Water flow possibly too high

Fan not running or delivering
insufficient air

Flow temperature too high in
cooling mode

Bearing damage on fan

Foreign objects in fan

Start-up voltage too low

Fan running unevenly

Structure-borne noise transmis-

sion due to:

- Rigid mounting

- Contact between housing parts
of the outlet boxes and ceiling
elements

Check water flow balance

Check fan and connections, speed may
be too low, heat exchanger and filter
dirty

Check temperature and cooling circuit

Replace fan unit
(only from LTG Aktiengesellschaft)

Remove foreign objects from impeller
(only when unit is switched off)

Increase starting voltage

Check balance and concentricity

Check suspension and check for contact
between housing parts and ceiling
elements
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10. Spare parts

The following spare parts can be ordered from LTG Aktiengesellschaft by specifying the unit type and name:

Identification no. Designation
1037147 4-pipe heat exchanger for VKH-4/630 *
1037164 4-pipe heat exchanger for VKH-4/800
1037165 4-pipe heat exchanger for VKH-4/1000
1037166 4-pipe heat exchanger for VKH-4/1250
1039751 2-pipe heat exchanger for VKH-2/630
1038916 2-pipe heat exchanger for VKH-2/800
1038915 2-pipe heat exchanger for VKH-2/1000
1038914 2-pipe heat exchanger for VKH-2/1250

Condensate tray for size 630, water on the right

Condensate tray for size 800, water on the right
Condensate tray for size 1000, water on the right
Condensate tray for size 1250, water on the right
Condensate tray for size 630, water on the left
Condensate tray for size 800, water on the left
Condensate tray for size 1000, water on the left
Condensate tray for size 1250, water on the left
1054827 EC motor, 230 VAC, 0...10 VDC
1061955 Accessory kit, plug for EC motor

33069 Filter mat roll G3, white (40 m)

20280 Velcro adhesive tape (100 m)

*) All heat exchangers with smooth 12 mm copper pipe, without venting, 1/2” connection

11. Decommissioning, disposal

If the unit is taken out of service, no longer used, and
disposed of as waste, please note:

- All steel parts are waste for recycling

- All plastic parts are waste for recycling

- All auxiliary and lubricating materials must be
disposed of in accordance with the EAK (European
Waste Catalogue) classification

- Silencers are waste for recycling

- Heat exchangers are waste for recycling (copper, alu-
minum)
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12. Appendix: Maintenance intervals / Maintenance log

Component Activity Intervals Performed
Months | as needed | Yes No
Unit in Chgck for contamination, damage, corrosion, correct fit, and fas- 12
general tening
Check for contamination, damage, and odors.
Check filter support for correct fit
Filter
Replace filter medium (document) 12* X
Check hygienic condition 3
Check for contamination, damage, and corrosion 3
Functional cleaning 6 X
Checking the water connections 12
Check function of supply and return pipes 12
Venting X
Check hygienic condition
Check for contamination, damage, leaks, and corrosion
Diciand Functional cleaning X
condensate | Check hygienic condition 6
tray Check thermal insulation for damage (visual inspection) X
Check drain and siphon for proper functioning X
Check for contamination, damage, corrosion, and fastening 6
Function-preserving cleaning X
Check impeller for imbalance 12
Check bearings for noise 12
Fan Check vibration dampers for proper functioning 12
Check protective device for proper functioning 12
Clean the inside of the chambers X
Check hygienic condition 6

* If the outside air or recirculated air is exceptionally dirty, the replacement interval must be shortened.
As a general rule, the provisions of VDI 6022 regarding hygiene requirements must be observed.
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