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Nomenclature

type (hybrid cooler/-condenser)
KB CEE A EN3S /2 KEgs)

version

hRAs

fan diameter * 10 [mm]
NHER

rows of fans
RATLHESL

number of fans per row
SHRNSE

dimensions (Modul A, B, C, D, E, F)
WERT

noise level (N, M, L, S, E, F)
125 K

electric supply D/S (400 V 3 Ph), W (230 V 1 Ph)
== alEadIva

frequency (5=50 Hz/6=60 Hz/E=EC)

A TEX]
Series

series airflow

n
S
% THDW drawing in laterally,
o THDD blowing out vertically
; upwards
1S
©

Medium water

glycol mixture

n
S
3 THACW, drawing in laterally,
q=, THACD blowing out vertically
-g upwards
o
o

Medium NH,

THDD.1-091-26-D-S-DE-CD-04

N

FioEN2R

number of passes

BEEEL

rows of tubes (D=5)
HETH

fin pattern (B, C)
il git]

R FiSHNEE
THDW M5 2 X,
THDD FHHNX
medium 7K

[iEE

R FiSHN2E
THACW, M5 X,
THACD FEHHNX
medium =
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Mode of operation

The thermofin® hybrid coolers are developed especially for low
medium temperatures in the cooling circuit, for high performance
requirements with space limitations and associated sound require-
ments.

The combination of a dry operation and a moistened mode enables
an energy-optimised regulation of the system to the different yearly
temperatures. The synergy of a sensible and a latent heat exchanging
process permits an operation with medium temperatures below the
maximum ambient temperatures. For this case, the defining factor is
the ambient wet bulb temperature.

An example follows:

¥V ambient temperature: 34 °C

V¥ wet bulb temperature: 22 °C

¥V possible system temperature hybrid dry cooler
» medium inlet: 30 °C
» medium outlet: 26 °C

¥V possible system temperature hybrid condenser
» condensation temperature: 27 °C

The TCS controller (thermofin® control system) measures the ambient
and return flow temperature and automatically activates the water
moistening. During a sensible heat exchanging process in dry opera-
tion, heat is convectively transferred to the ambient air. In doing so,
the unit operates from the lowest outside air temperature range until
a switching temperature as a conventional dry cooler/air-cooled
condenser. Within this temperature range no water is required for the
economically advantageous operation of the system. If the tempera-
ture exceeds a defined switching temperature, the finned surface is
moistened.

Consequently, the dry operation is combined with a wet operation and
heat is discharged additionally by evaporation from the medium to be
cooled. With increasing temperature, the moistening degree and the
evaporation quantity are also increased continuously. If the maximum
moistening degree is reached, the unit operates as an evaporative
cooler exclusively without vapor formation.

Compared to the conventional dry operation a threefold to fourfold
efficiency increase can be reached by this interaction. On one hand, it
is possible to reduce the operating costs and the sound values with
same system performance. On the other one, a high dry cooling capa-
city with lowest operating costs can also be reached under limited
spatial conditions. The intensity of both operating modes depends on
the climatic conditions at the site of installation and on influencing
values already defined with the dimensioning. Such influences may be
the yearly temperature variations and the load characteristics of the
entire system.
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Design and function

The thermofin® hybrid coolers complies with the constructive
prescriptions of VDI 2047-2 to ensure the hygiene-compliant opera-
tion of evaporative systems.

The technical dimensioning together with the material selection sets
standards for cooling systems and ensures a safe system operation by
considering the manufacturer instructions.

Two finned heat exchanger coils with compact design are arranged in
a V-shape and assembled on a stable steel construction. That forms
the remarkable basic design of the hybrid dry cooler. This structure
allows the compliance with special static and dimensional require-
ments. In standard, all construction parts containing the circulation
water are made of SS304 (1.4301).

The reliable heat exchanger system made of copper tubes and
aluminum fins are coated before assembly with a black coating. This
cathodic dip paint coating is a multi-stage electrochemical painting
process with the result of an evenly thin, chemical-resistant layer with
excellent paint adhesion and corrosion protection characteristics.

The draw-through fans centrally arranged above the heat exchanger
coils generate an air flow, which passes the fins and extracts heat
from the medium to be cooled. They are directly driven and continu-
ously speed-controlled via a frequency converter or on EC motor. The
unit controller TCS monitors all relevant parameters and controls the
system in an energy-optimised way. Additionally to the adjustment
of a second set value, it is possible to enter a day and night mode in
order to comply with sound-related environmental requirements.
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An inspection door allows a direct access to the inside of the hybrid
cooler for easy cleaning of the water distribution system and the heat
exchanger coils against the air direction. For safety purposes, the fans
are deactivated automatically when opening the inspection door.

The moistening water circuit installed on the upper side of both coils
ends in an open channel, which provides water on the outside of the
fins where it is partially evaporated. The excessive water prevents
the deposition of atmospheric pollutants and pollen on the fins. It is
collected in a water tray below the heat exchanger coils and returned
to the water circuit by means of one or two immersion pumps also
controlled via the TCS.

Afilling level sensor between the two pumps ensures the compliance
with the minimum and maximum limits of the circulation water filling
level. The conductivity measurement device integrated into the water
circuit checks the water quality, regulates the function of the deslud-
ging valve and activates the sporadic supply of an additive. Since

only pure water is evaporated during the process, the salt and pollu-
tion content increases constantly. If certain values are exceeded, the
desludging valve opens and circulating water is discharged partially to
the wastewater system.

It is replaced by the identical quantity of treated fresh water. Conside-
ring resource preservation and the optimisation of operating costs, It
is ensured that only the required water is replaced. Furthermore, the
scope of delivery comprises motor valves to control the water supply:
The main water valve that shall be provided in the frost-free area and
the draining valve for assembly on the lowest point of supply line.
The draining of the supply line for purposes of freezing protection
and the rinsing for hygienic reasons according to 42. BImSchV can be
controlled by the TCS.
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Constructional design

directly driven fan with protective grid
AR B B 3K XA

¥ control cabinet with TCS controller,
all-pole sinus filter, frequency converter
maintenance (continuous speed control)

¥ heat exchanger coil with cathodic openings Y ETCSITHIZRIEHIE, £ R IEZIRE s,
BT THmas (ELUREH)

dip-paint coating
Y SERRNERRERNARIREES

casing UV-/corrosion resistant

SNTRHTER N, /[ T

inlet water valve

integrated THIKIE

desuperheater
(condenser)
SERURRRS (1R FeEs)
biocide inlet
FEFIANO

inspection door

ol particle filtration grid

SR S Y
filling level sensor

heat exchanger coil RALE KEs
WAERE
water tray(with
conductance covering sheets) filling level sensor/ /& i {533
immersion pump/i& k3R measurement KE ()
BEXNS immersion pump ¥ level monitoring water
¥ water circulation incl. dry-run protection AR Vo MSEIKAL
Y BTKEAEETERERF
desludging valve
HES 1R stable steel construction, parts
containing the circulation water optional: Al &AL

made of SS304 (1.4301)
RENMEN, SBREFKNE
aal== RS 3

optional: BT ¢ optional: IR {4

jalousie dampers or shutter gates/

j BHERIHEEHE
water trayl7kﬁ ¥ reduction of free convection and with it
[TE decrease of the post heating in case of
¥V for moistening water, with removable F; ¥ protection of the heat exchanger and the ¥ reduction of microbiological growth in non-frost-resistant units
covering sheets g circulating water from pollution the water tray Y SEFIAEBRARNA, B T BRI R T
Y BTFEERKHFEIZRNER B 7SRRI RS S g VoOBIKERREMRNEK EIMHAAEFR

particle filtration grid/ F$iid M UV disinfection/ 259 %3RS
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Control system

The TCS (thermofin® control system) monitors, controls and records
all data of the thermofin® coolers. Especially for the use in hybrid
coolers, it is equipped with all required program modules and connec-
tion options.

With the TCS, hybrid coolers receive an optimal performance adaption
to the heat to be transferred in consideration of the climatic ambient
conditions, a maximum possible energy efficiency and a water-saving
operation. All required program modules for the regulation of the fan
speed, the pump control as well as the water control and the water
treatment are included in the controller. A frequently tested program
for the automatic frost protection in case of low outside temperatures
is also included in the scope of delivery.

The following system modules are available:

¥ cooler control via the outlet temperature or the condensation
pressure

¥V set value shift via the outside temperature, external signal or

external Bus

activation and control of the moistening water pumps

winter draining of the circulation water system

hygiene and rinsing circuit for circulation water system and water

supplies according to 42. BImschV

external communication via wired contacts or Modbus RTU;

Profinet and BACnet possible additionally

digital inlets for external disturbance feed forward control

collective fault with initial value and new value message

collective fault message with first and new value message

extensive protocol evaluation for operating and fault message

data with text, time and data message

real-time clock as well as automatic summer/winter time shift

master control in case of systems with several dry coolers

operated parallel

N A I |

AR I I |

AR |

Special solutions are available on customer’s request.
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Water quality

In order to prevent salt deposits as far as possible and to exclude
corrosion damages, high attention shall be paid to water quality. In
doing so, two types of treated water are possible.

Deionised fresh water

The high advantage of water treatment with a reverse osmosis system
is the nearly completely removed mineral content. For this mode of
operation, the risk of salt depositions is minimised. Depending on the
ambient conditions, completely deionised water can be concentrated
8- to 12-fold and with it, the water consumption can be kept very low.

Softened fresh water

If the raw water quality allows it, the softening can be effected via an
ion exchanger system. Here, only the hardness forming calcium and
magnesium ions are replaced by sodium ions. The concentration of
other water contents and with it, the conductivity and the pH value
are not decreased. In order to ensure the economic operation of the
hybrid cooler, the 3-fold thickening of the moistening water should
not be exceeded.

Regarding the risk of corrosion, the permitted thickening degree
depends on the total mineral content and the chloride content of the
deluging water. A too high chloride content can strongly influence the
electrical conductivity of the deluging water. With the aim to ensure

a constantly high water quality and to prevent legionella formation,
an additive mixture is added to the circulation water. Optionally, UV
lamps can be integrated in the water circuit. In order to prevent frost
damages, the entire water circulation is drained automatically from an
outside temperature below 4 °C.

prescriptions on water quality
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fresh water reference values limit values

MEKSEE TRPRIE

circulating water

MK REE {532

softened water reverse osmosis

sess/e s sseesesses i

thickening factor* (&A1 " 2-3 6 -8 (max. 10) -
hardness /= <0,2 °dH <0,2 °dH <2°dH
pH-value (20 °C) pH{&E (20°C) 7-83 7-83 7-84
et (g gy ety 287 <700 pS/cm R < 100) “ o
chloride S1b1) <40g/m? <5g/m? <100 g/m?
sulphate #ifi4h <100g/m <5g/m? <200 g/m?
ammonium 5%E <2g/m? <2g/m? <2g/m?

i copper ions & F <0,05g/m? <0,05g/m? <0,05g/m?

appearance, colour clear, colourless and suspended particle free
SN, B B, T, TRIFRN

smell k& neutral =%

thermofin® recommends to analyse the water characteristic values on site by a specialist company already in planning stage and to provide a
suitable water treatment system. / thermofin® I E1EIZITIN R B T W ABTEIH DKV R E, HiIREEEN KRR F,

* binding maximum values will be defined project-related by thermofin®
* R RAERBthermofin®MEAIN B fE
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Reference hybrid condensers

As a leading manufacturer of the Swiss food industry with nearly 1,000
employees, a company in Bischofszell has specialised its production
on food, beverage and convenience products for the wholesale and
retail sector.

For the different production steps, varied temperature levels both for
the cooling and the deep freezing areas must be provided. Three exis-
ting cooling systems were replaced during operation by one central
system operated with the natural refrigerant ammonia. The entire
energy demand could be reduced by 50 %. With this new concept, the
operating company invests sustainably in the future and takes many
advantages. As an example, the system can be operated efficiently,
also in partial load and service works can be effected on one central
place.

Additionally to numerous evaporators, thermofin® also delivered in
2018 three hybrid condensers of the series THACD with an overall
capacity of 7,500 kW (2,500 kW each) for heat dissipation.

PERFORMANCE DATA:

total condensator capacity: 7,500 kw
condensator capacity per unit: 2,500 kw
set value of condensation: 33°C
wet bulb temperature: 22 °C

(BT8R TSR, JAITL,0008 R T, i F BRI/
BRATE NSRS, NIERS RHI AT E £,

NFAREF S B, BTS2 AR E 2 R KIRHARRIFER
Eo. EEITIRER, =N IMBERLARGHE —MER XA HRETH
FRRAGPAEA BIEERFERAILURA50%. B T X MRS, Z A
BERFHATE SRR ABFREFZMNE. 110, ZREILULES
WREBIT, WA LE D A HH BE— NP RAUBHITHEETIF,

FRARZZ R ZRID, thermofin® R F2018F 22 T THACDRIIN =B &%
KEER, REENT,500 kW (B E&2500kW) o

M REEIE:

RRREAE: 7,500 kW
BRALRRAE: 2,500 kW
REREIRE: 33°C
SEIGEE: 22°C

Vv BETFNLENsREH
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Reference hybrid dry coolers

With more than 10,000 employees, TUV Nord Group is one of the
largest technical service companies in the world. The processing and
storage of large amounts of data requires an ultramodern, safe and
perfectly functioning technical equipment. In order to meet these
continuously growing requirements, the location Hannover was
modernised according to the latest technology and the safety stan-
dards ISO/IEC 27001 and 20000. The new data center inaugurated in
2014 comprises the entire IT area of all 270 locations of the company
and provides space for the central computer technology of other
companies.

For the first and second construction phase, thermofin® delivered
three hybrid dy coolers of the series THDD with an overall dry cooling
capacity of 2,100 kW. Since there is a pure residential area In the
north of the building plan area, special sound emission data had to
be respected. For pure residential areas, a maximum value of 50 dB(A)
for day mode and 35 dB(A) for night mode are defined. The control of
both modes (day/night) is made by the integrated thermofin® control
system (TCS).

TEEEERIE:

total cooling capacity: 2,100 kw
cooling capacity per unit: 700 kw
set value of free cooling: 8°C

set value of machine cooling: 22°C

TOVIEEERAB 10,0002 8 5T, 2LIREANBEARS AT Z—4
EMFHEASHIEFTEBIA, ZeMPETENR ARG S N T HEX
LERETIE K AVE R, SUERRIESEFT AN Z2A0E1SO / IEC 270017
20000833 21T 7 MAKEE 2014F B ARFEIET OBERBFRAE
270 MR BIEENTI, UK A EM AT PRI BB AR E T =6,

EE—FE_FELTMER, thermofin®Z Mt T =ZATHDDRFEE R T4
183, 292,100 kW, B FERRITRIKIEHIHE — M 4ERX, Fit
RIS RHRNE S EZ SR N TA4ERX, B RERANRAEENXA
50dB (A), AR B AETE X 435 dB (A) . MAMET (BX/%K ) 198
LR Ethermofin®Z I R4t (TCS) #ATIEH,

HERELKIE:

REGREEE: 2,100 kW
ARRGEAE 700 kw

REBREIRE: 8°C

EEORE: 22°C
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Design

The fins are made of pure aluminum and arranged in packages. For
the protection against corrosion and other environmental influences,
the fins and the tubes are provided with a cathodic dip-paint coating.
Thanks to the V-shaped arrangement of the heat exchanger coils, the
units require a comparatively small installation surface though being
characterised by a high nominal power.

The fan unit is adapted to the required design conditions, assembled
of individual components and completed in-house. The fans have a
diameter between @ 800 and @ 2000 mm and are equipped with a
protective grid. The fan blades are optimally adapted to volume flow,
pressure drop and to specified sound values. They are driven by norm
motors with different number of pole pairs or EC motors. Frequency
converters integrated into the control system regulate the speed of
the fans for the optimum adaption to the cooling capacity. Maintenan-
ce-intensive V-belt drives are not use. The fan nozzles have of a corro-
sion-resistant design.

The constructive design and material selection achieve a high recog-
nition value and give the unit outstanding characteristics for applica-
tions in industrial areas.

For the efficient performance increase of the hybrid cooler, the finned
surface of the heat exchanger coils is moistened with treated water.

accessories

¥ temperature sensor with immersion sleeve for dry coolers

¥V pressure sensor for condensers

¥ main water and draining valves with servomotor for fresh water
supply line

¥V particle filtration grid to reduce the entry of dirt in the heat
exchanger and the moistening water system

VUV sterilisation for the reduction of the biological growth in the
circulation water tray

¥V winter package:

» jalousie dampers/shutter gates for the reduction of the free
convection and with it the decrease of the post heating in case
of non-frost-resistant units

» defrost heater in cooling circuit

» thermal insulation of the external tubes to reduce thermal
losses

thermofin GmbH

Am Windrad 1 - 08468 Heinsdorfergrund
Germany - phone +49 3765 3800 0
info@thermofin.de - www.thermofin.de/en

thermofin Heat Exchanger (Pinghu) Co., Ltd.
Workshop 3# - No. 999 - Xinming Road

Pinghu Economic - Technological Development
Zone 314200 Zhejiang Province - China
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