Internet research in 2024

In no other country in the world is the demand for cooling
increasing as much as in Switzerland. Researchers have in-
vestigated how much additional cooling will be necessary
in Switzerland in the future. Conclusion: We are danger-
ously ill-prepared for this.

Electricity

Paradoxically, these depend on the amount you are pro-

curing. The more you buy, the cheaper you get the elec-

tricity. For example, private and small companies pay 300
CHF/MWh and large industry 150 CHF/MWh, i.e. only half,

while certain large industry, for example in Aluminum pro-
duction, have to pay 75 CHF/MWh, i.e. only a quarter, be-
cause otherwise they would not be able to survive.

Cooling costs

It is well known, that cooling is more expensive than heat-
ing. Nevertheless, there are engineers who calculate for
large industrial plants as follows: Cooling costs = Electricity
costs / COP =150/ 4 = 37.50 CHF/MWh, which is absolute
bullshit in terms of the necessary infrastructure.

Energy costs
For large industrial projects, we expect the following costs:

Electricity costs 150 CHF/MWh
Cooling costs 120 CHF/MWh
Heating costs 60 CHF/MWh

Infrastructure

For the cooling of fresh air, not only an air handling unit is
required in large industry projects, which cools the supply
air with cold water of 6/12°C, but also anice bank, a water
chiller and a re-cooler on the roof to cover peak loads,
which exposes the unused heat of the water chiller to the
environment and thus makes a miserable contribution to
global warming.

Re-cooler

If the re-cooler is only operated dry, the condensation tem-
perature in the chiller rises to 60°C in summer, resulting in a
waste heat output of 170%, compared to the required
cooling capacity. We therefore recommend adiabatic
cooling in the transitional period and hybrid cooling in sum-
mer, which limits the waste heat output to 140% and the
condensation temperature to a maximum of 40°C, all year
round. This also applies to hot summer Ticino, for example
on the following pages.
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The Mollier HX diagram, created with www.zcs.ch's AHH software, shows the comfort range according
to DIN 1946 and the meteorological data for Lugano, which allows the determination of the maximum
enthalpy, that occurs for the calculation of the maximum cooling capacity required, in this case at
29°C/75% with an enthalpy of 79.23 kJ/kg. An air volume of 50.000 m3/h at 20°C/40% was assumed,
see process 1. Since it is not only necessary to cool, but also to dehumidify, it is cooled to 10°C/100%,
which corresponds to an output of 790 kW, see process 2.

Anyone who thinks, that they have to save on the mist eliminator or even omit it is subject to a fatal
error, that occurs all too often. In order, to separate the condensate sufficiently, it must have a pres-
sure drop of at least 55 Pa at an air velocity of 2.0 m/s, based on www.stemar-gruppe.com.
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Now it is reheated to 18°C/60%, which corresponds to an output of 131 kW, see process 3. This reheat-
ing could also be done with a highly recommended cold recovery, which would significantly reduce
the need for cooling.

With all these measures, a heat load of 279 kW can be covered, which is sensitively 131 kW and la-
tently 148 kW, see process 4.
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The refrigeration circuit to the water chiller, created with the AHH software from www.zcs.ch, shows
values, such as the evaporation temperature of -10°C, the cooling capacity of 790 kW, the condensa-
tion temperature of 40°C, the condenser capacity of 1.111 kW, the COP of 2.463 and many other
data using the example of the refrigerant R410A.
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Unfortunately, there is no use for the condenser capacity of 1.111 kW, which has to be charged to the
surrounding area with a re-cooler on the roof and thus contributes to global warming. The re-cooler
was calculated with dry, adiabatic and hybrid operation using the software for re-coolers with con-
tainer dimensions of www.zcs.ch .

Page 6: Re-cooler with 2 fin coil heat exchangers in hybrid operation.
Page 7: Re-cooler with 2 fin coil heat exchangers in dry operation below 18°C.
Page 8: Re-cooler cost-effectiveness.
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A re-cooler compared to a wet cooling tower pays for itself within less than 1 year, because the water
demand of wet cooling towers is not responsibly high and is prohibited in urban regions anyway for
reasons of water scarcity.
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Mollier-h-x-Diagram for air humid - Pressure 0.981 bar (273.000 m / 10.000 °C / 80.000 % rH)




Refrigerant R410A Description
28 1=Refrig. compressor
_______________ 2=Refrig. compressor
: : : : 3=Hot gas Condenser
26 4=Condensation" (Vapor)
""""""""""""""""" A 5=Condensation' (Liquid)
24 : 6=Subcooling Condenser
““““““““““““““““““““““““““““ 7=Subcooling additional
22 8=Evaporator Injection point
9=Evaporator" (Vapor)
20 10=Superheating Evaporator
11=Superheating additional
18 12=Evaporator' (Liquid)
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Enthalpy (kJ/kg) 1+x
Refrig. compressor bar °C kl/kg kw kg/h (n)
1=Refrig. compressor 5.726 -3.000 425.094
2=Refrig. compressor 24.187 90.508 491.861
Difference 66.766 320.754 17294.877
Polytrophic exponent (n) 1.260
Condenser bar °C kJ/kg kW kg/h COP
3=Hot gas Condenser 24.187 90.508 491.861
4=Condensation" (Vapor) 24.187 40.000 425.269
5=Condensation' (Liquid) 24.187 39.882 266.122
6=Subcooling Condenser 24.187 37.000 260.653
Difference 231.208 1110.754 17294.877 3.463
Subcooling additional bar °C kl/kg kw kg/h
6=Subcooling Condenser 24.187 37.000 260.653
7=Subcooling additional 24.187 37.000 260.653
Difference 0.000 0.000 17294.877
Evaporator bar °C kl/kg kw kg/h COP Flashgas
12=Evaporator' (Liquid) 5.726 -10.097 184.881
8=Evaporator Injection point 5.726 -10.065 260.653 0.325
9=Evaporator" (Vapor) 5.726 -10.000 417.972
10=Evaporator Superheating 5.726 -3.000 425.094
Difference 164.442 790.000 17294.877  2.463
Superheating additional bar °C kl/kg kw kg/h
10=Superheating Evaporator 5.726 -3.000 425.094
11=Superheating additional 5.726 -3.000 425.094
Difference 0.000 0.000 17294.877
Pressure drop bar °C kl/kg
2-3=Pressure drop 0.000
11-1=Pressure drop 0.000
Connections p \% C max di min di eff da eff @ eff
---- kg/m3 m3/h m/s m mm mm ---
Condensation" (Vapor) 103.099 167.751 4.903 0.110 131.700 139.700 NW 125"
Condensation' (Liquid) 975.977 17.721 0.754 0.091 103.000 108.000 4"
Evaporator' (Liquid) 1209.042 14.305 0.514 0.099 103.000 108.000 4"
Evaporator" (Vapor) 21.933 788.549 9.256 0.174 206.500 219.100 NW 200"




Hybrid-Re-Cooler V-2x8 - Offer no. XXXXXXXXXX  Sound power (dB(A))

Sound pr. (dB(A)) loco
Company XOOXXXXXXX 100
Branch XXXXXXXXXX g0
Street XXXXXXXXXX Company
Country/ZIP/City 300000000x 20 | Branch
Installation Lugano 70 Street
Project YOOOXXXXXX 60 ) Country / ZIP / City
Project leader XXX |
Altitude m 273.000 Phone: XXXXXXXXXX
Pressure hPa 980.778 40 1 Fax: XXXXXXXXXX
Capacity kwW 1111.000 30 A E-Mail
Present surface m2 3917.102 54 | Homepage
Sound power dB(A) 88.041
Periphery m 10.000 101 City, 10.04.2024
Sound pr. dB(A) 60.041 O w w w w With the compliments of
Volume flow humid m3/h 223864.671 0 20 40 60 80 100 Representative
Definition: Temp. °C 20.000 Steeples controls Direct dialing
Definition: Rel. humidity % 40.000 Speed (%) XOOKKKXXX
Fan Piece 16.000
Volume flow m3/h 223864.671 Static pressure (Pa)
Heat exchanger % 95.000 Pressure drop (Pa) Software by www.zcs.ch
Box % 5.000 120
Heat exchanger Pa 48.830 100 |
Box Pa 2.570
Length mm 10409.000 80 1
Width mm 2300.000 60 |
Altitude mm 2250.000
Weight empty kg 4777.000 40 {
Volume kg 960.000 20 -
Weight total kg 5737.000
Fan: Ziehl-Abegg Type FE80-AD.6K.V7.A 0 ‘ ‘ ‘
Diameter mm 800.000 0 5000 10000 15000 20000
Speed rpm 650.000 1 Fan: Volume flow (m3/h)
Sound power dB(A) 76.000
Capacity (~400V-1.93A-50Hz) w 845.000 Container: 2340 x 2292 x 5895 (20") x 12029 (40")
Volume flow m3/h 13991.542 ] [0 [ ——] =
Static pressure Pa 51.400 3
30 V% Et.glycol m3/h 173.956
Temp. in °C 38.000 o [l
Temp. out °C 32.000 ‘ L \_ 2300 J
Pressure drop kPa 34.465 |
Connections // mm 4x4" Water demand total: 92.98 % less than an open-cooling-tower !
Air Inlet Outlet 45
Temp. °C 36.000 23.733 30.488 40 A
Rel. humidity % 36.465 100.000 78.543 35
Abs. humidity glkg 14.000 19.150 22.450 30 A
Density humid kg/m3 1.096 1.138 1.110 25 A D
Enthalpy humid kJ/kg 72.179 72.610 88.089 20 1
Mass flow dry kg/h 258384.576 258384.576 258384.576 15
Volume flow humid m3/h 239097.540 231469.213 237953.822 10
Humidification °C 20.000 5
Humidification m3/h 2.183 0 ————
Humidification (Max.) m3/h 2.368 0 5 10 15 20 25 30
Indication Piece Remarks Weight CHF
Heat exchanger 2 Type 40/35/15-6R-44T-10000A-3.5PA-132C 2252 42340.00
Pump 2.605 m3/h 1 Humidification 2.368 - Waste water 0.237 m3/h 231 17650.00
Fan, motor a 845.00 W 16 Ziehl-Abegg, FE80-AD.6K.V7.A 736 8220.00
Construction type 1 Galvanized 1458 21770.00
Steeples controls 1 Basic equipment, controls 100 13500.00
Delivery 9-10 weeks Total 4777 103480.00
Validity 12 weeks Discount 5.00 % 5174.00
Conditions net, prepaid address
Payment 30 days net Price net: CHF 98306.00
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Type 40/35/15-6R-44T-10000A-3.5PA-132C

LOGO

Capacity kw 555.500  ------ sensible: 252.718
Surface reserve % 2.063 latent: 302.782
Present surface m2 1958.551 Company
Required surface m2 1918.965 Branch
k-coeff. W/m2K 37.679 e ffi: 5.000E-05 Street
Average temp. diff. (97.45 %) K 7.683 ffa: 5.000E-05 Country / ZIP / City
Air humid Inlet Qutlet Definition Phone: xxXxxxxxxxx
Fax: XXxXXXXXXXX

Height over sea level m 273.000 E-Mail
Pressure hPa 980.778 Homepage
Temp. (1 36.000) °C 23.733 30.488 20.000
Rel. humidity ( 36.465 ) % 100.000 78.543 40.000 City, 10.04.2024
Abs. humidity ( 14.000 ) a/kg 19.150 22.450 With the compliments of
Density humid kg/m3 1.138 1.110
Enthalpy humid kJ/kg 72.610 88.089
Volume flow humid m3/h 115734.606 118976.911 111932.336 Representative
Mass flow dry kg/h 129192.288 129192.288 Direct dialing
Velocity m/s 1.827 1.878 XOOKKKXXX
Pressure drop (dry 38 Pa) Pa 48.824
Humidification °C 20.000
Humidification ma3/h 2.183 Software by www.zcs.ch
30 V% Et.glycol Inlet Outlet Average 45

40
Temp. °C 38.000 32.000 35.000 39 ]
Density kg/m3 1039.081 2(5)
Spec. heat kJ/kgK 3.688 20 - D
Heat cond. W/mK 0.469 45 |
Viscosity Pas 1.503E-03 10
Volume flow m3/h 86.978 5
Velocity m/s 1.093 O —
Pressure drop kPa 34.465 0 5 10 15 20 25 30
Technical data
Tubes total Piece 264 Tubes: smooth Cu
Tubes blank Piece 0 staggered
Internal venting Piece 0 Collectors: 1.45m/s Cu
Internal drains Piece 0 Connections: 1.45m/s Rg7
Tube rows on the depth Piece 6 Fins: ribbed AlMg3
Tube rows on the height Piece 44 Frame: 2.00 mm AISI 304
Tube coupling in series Piece 2 Circulations: 2 Parallel
Number of circuits (NC) Piece 132 Protection: without
Volume | 480
Weight kg 1126
Connections G 4" Air flow direction: horizontal
Frame height RH mm 1840 Special: Bottom plate perforated
Frame width BT mm 10259 for perfect condensate drain
Frame depth RT mm 310
Finned height LH mm 1760 AD LB RN
Finned width LB mm 10000 ? Q :
Finned depth LF mm 210 s HW —% <Jj
Frame on top RO mm 40 L H‘
Frame on bottom RU mm 40 oK LT I|IE
Frame in front RV mm 30 o i H
Frame on back (~65mm) RN mm 65 i H‘HH Ly T
Collector-Diameter K mm 108 RV =) KA O I
Collector covering AD mm 194 J_Li BT * Lﬁ
Collector distance KA mm 175 RT I 1
Fin spacing LT mm 3.500
Fin thickness LD mm 0.200 Delivery: 9-10 weeks
Tube diameter DA mm 15.400 Validity: 12 weeks
Tube thickness S mm 0.400 Condit.: net, prepaid address
Tube interval on the height S1 mm 40.000 Payment: 30 days net
Tube interval on the depth S2 mm 35.000 Price net: CHF 21170.00




Type 40/35/15-6R-44T-10000A-3.5PA-132C

LOGO

Capacity kw 555.500
Surface reserve % 0.000
Present surface m2 1958.551 Company
Required surface m2 1958.550 Branch
k-coeff. W/m2K 32.899 e ffi: 5.000E-05 Street
Average temp. diff. (95.71 %) K 8.621 ffa: 5.000E-05 Country / ZIP / City
Air humid Inlet Qutlet Definition Phone: xxXxxxxxxxx
Fax: XXxXXXXXXXX
Height over sea level m 273.000 E-Mail
Pressure hPa 980.778 Homepage
Temp. °C 18.274 32.482 20.000
Rel. humidity % 100.000 43.046 40.000 City, 10.04.2024
Abs. humidity a/kg 13.585 13.585 With the compliments of
Density humid kg/m3 1.163 1.109
Enthalpy humid kJ/kg 52.818 67.482
Volume flow humid m3/h 118884.294 124679.991 118157.452 Representative
Mass flow dry kg/h 136377.317 136377.317 Direct dialing
Velocity m/s 1.876 1.968 XOOKKKXXX
Pressure drop Pa 40.649
Software by www.zcs.ch

30 V% Et.glycol Inlet Outlet Average 45

40
Temp. °C 38.000 32.000 35.000 39 ]
Density kg/m3 1039.081 2(5)
Spec. heat kJ/kgK 3.688 20 - D
Heat cond. W/mK 0.469 45 |
Viscosity Pas 1.503E-03 10
Volume flow m3/h 86.978 5
Velocity m/s 1.093 O —
Pressure drop kPa 34.465 0 5 10 15 20 25 30
Technical data
Tubes total Piece 264 Tubes: smooth Cu
Tubes blank Piece 0 staggered
Internal venting Piece 0 Collectors: 1.45m/s Cu
Internal drains Piece 0 Connections: 1.45m/s Rg7
Tube rows on the depth Piece 6 Fins: ribbed AlMg3
Tube rows on the height Piece 44 Frame: 2.00 mm AISI 304
Tube coupling in series Piece 2 Circulations: 2 Parallel
Number of circuits (NC) Piece 132 Protection: without
Volume | 480
Weight kg 1126
Connections G 4" Air flow direction: horizontal
Frame height RH mm 1840 Special: Bottom plate perforated
Frame width BT mm 10259 for perfect condensate drain
Frame depth RT mm 310
Finned height LH mm 1760 AD LB RN
Finned width LB mm 10000 ? Q :
Finned depth LF mm 210 s HW —% <Jj
Frame on top RO mm 40 L H‘
Frame on bottom RU mm 40 oK LT I|IE
Frame in front RV mm 30 o i H
Frame on back (~65mm) RN mm 65 i H‘HH Ly T
Collector-Diameter K mm 108 RV =) KA O I
Collector covering AD mm 194 J_Li BT * Lﬁ
Collector distance KA mm 175 RT I 1
Fin spacing LT mm 3.500
Fin thickness LD mm 0.200 Delivery: 9-10 weeks
Tube diameter DA mm 15.400 Validity: 12 weeks
Tube thickness S mm 0.400 Condit.: net, prepaid address
Tube interval on the height S1 mm 40.000 Payment: 30 days net
Tube interval on the depth S2 mm 35.000 Price net: CHF 21170.00




Economy

Water demand total: 92.98 % less than an open-cooling-tower !

Year: 8760 Hours

LOGO

Station Water Day Night Temp. Day Night Company
Lugano (273 mim) kg/h ta ta °C h h Branch

0.0 0.0 0.0 405 0.0 0.0 Street

0.0 0.0 0.0 395 0.0 0.0 Country / ZIP / City
Capacity kw 1111.00 0.0 0.0 0.0 38.5 0.0 0.0

2368.2 47 0.0 375 2.0 0.0 Phone: xxxxxxxxxx
30 V% Et.glycol h 8760.00 22451 9.0 0.0 36.5 4.0 0.0 Fax: XXXXXXXXXX
Temp. in °C 38.00 21219 10.1 1.6 355 4.8 0.8 E-Mail
Temp. out °C 32.00 19987 11.0 3.0 345 55 1.5 Homepage
Volume flow m3/h 173.96 18755 234 4.2 335 125 2.3
Mass flow ka/h 90376.89  1752.3 34.2 5.3 325 19.5 3.0 City, 10.04.2024
Pressure drop kPa 34.46 16292 59.9 9.4 315 36.8 5.8 With the compliments of
Ext. pressure kPa 50.00  1506.0 81.3 12.8 30.5 54.0 8.5
Pressure drop total kPa 84.46 138238 95.4 19.4 295 69.0 14.0
Pump-Efficiency % 80.00 1259.6 105.8 24.6 28.5 84.0 19.5
Pump power kw 5.10 1136.5 123.0 33.0 275 108.3 29.0
Energy costs CHF 6703.74 1013.3 134.3 39.0 26.5 132.5 38.5
890.1 125.1 50.5 255 140.5 56.8 Representative

Wet-Service (31.89%) h 2793.25 766.9 113.9 57.5 245 148.5 75.0 Direct dialing
Temp. °C 36.00 643.7 94.8 60.7 235 147.3 94.3 XXXXXXXXXX
Rel. humidity % 36.47 520.6 76.0 59.1 22,5 146.0 1135
Abs. humidity a/kg 14.00 397.4 58.5 50.7 215 147.3 127.5
Air humid (20°/40%) m3/h 223864.67 274.2 40.7 38.8 20.5 148.5 1415
Mass flow dry ka/h 258384.58 151.0 24.0 234 19.5 159.0 154.8
Pressure drop Pa 48.83 27.8 47 47 185 169.5 168.0
Box Pa 2.57 0.0 0.0 0.0 17.5 166.5 175.0
Ext. pressure Pa 0.00 0.0 0.0 0.0 16.5 163.5 182.0
Pressure drop total Pa 51.40 0.0 0.0 0.0 15.5 158.3 187.5 Software by www.zcs.ch
Fan-Efficiency % 23.64 0.0 0.0 0.0 145 153.0 193.0
Fan power kW 13.52 0.0 0.0 0.0 135 159.8 183.8 Hours
Energy costs CHF 5664.71 0.0 0.0 0.0 125 166.5 1745 250

0.0 0.0 0.0 115 168.5 172.8
Humidifier (31.89%) h 2793.25 0.0 0.0 0.0 105 1705 171.0 Night
Temp. °C 20.00 0.0 0.0 0.0 95 1533 1685 Day
Humidification kg/h 2183.46 0.0 0.0 0.0 8.5 136.0 1660 290 ] dry
Humidification (Max.) kag/h 2368.23 0.0 0.0 0.0 75 128.0 163.5
Pressure drop kPa 200.00 0.0 0.0 0.0 6.5 120.0 161.0
Pump-Efficiency % 80.00 0.0 0.0 0.0 5.5 111.3 1495 150 -
Pump power kW 0.18 0.0 0.0 0.0 45 1025 138.0
Energy costs CHF 75.80 0.0 0.0 0.0 35 104.0 155.0
Day + 10% Waste water t/a 1352.79 0.0 0.0 0.0 25 105.5 172.0
Night + 10% Waste water t/a 547.17 0.0 0.0 0.0 15 91.3 1625 100 7
Total + 10% Waste water t/a 1899.96 0.0 0.0 0.0 0.5 77.0 153.0
Water CHF 9499.79 0.0 0.0 0.0 0.5 63.8 109.0

0.0 0.0 0.0 -15 50.5 65.0 50
dry-Service (68.11%) h 5966.75 0.0 0.0 0.0 2.5 33.3 455
Temp. °C 18.27 0.0 0.0 0.0 3.5 16.0 26.0
Rel. humidity % 100.00 0.0 0.0 0.0 -4.5 11.3 18.0
Abs. humidity a/kg 13.59 0.0 0.0 0.0 55 65 10.0 0 ‘ ‘
Air humid (20°/40%) m3/h  237768.59 0.0 0.0 0.0 65 7.0 6.3 -20 0 20 40
Mass flow dry kg/h 272754.63 0.0 0.0 0.0 75 75 25 Temp. (°C)
Pressure drop Pa 40.65 0.0 0.0 0.0 -8.5 48 3.3
Box Pa 2.57 0.0 0.0 0.0 95 2.0 40 Days
Ext. pressure Pa 0.00 0.0 0.0 0.0 -10.5 15 35 400
Pressure drop total Pa 43.22 0.0 0.0 0.0 -11.5 1.0 3.0
Fan-Efficiency % 23.64 0.0 0.0 0.0 -125 0.5 15 350
Fan power kw 13.52 0.0 0.0 0.0 -135 0.0 0.0
Energy costs CHF 12100.57 0.0 0.0 0.0 -14.5 0.0 00 a5

0.0 0.0 0.0 -15.5 0.0 0.0
Service - Energy costs 0.0 0.0 0.0 -16.5 0.0 0.0
Daily hours (100.00%) hia 4380.00 0.0 0.0 00 75 0.0 00 250
Night hours (100.00%) h/a 4380.00 0.0 0.0 0.0 -18.5 0.0 0.0
Electric energy (MWh) CHF 150.00 0.0 0.0 0.0 -19.5 0.0 oo 200
Water (t) CHF 5.00 0.0 0.0 0.0 -20.5 0.0 0.0
Life cycle Years 15.00 0.0 0.0 0.0 215 0.0 00 150
Support costs % 5.00 0.0 0.0 0.0 =225 0.0 0.0
Capital interest % 1.00 0.0 0.0 0.0 -235 0.0 00 100
Energy increase % 1.00 0.0 0.0 0.0 =245 0.0 0.0
Inflation % 1.00 0.0 0.0 0.0 255 0.0 0.0
Investment costs CHF 98306.00 0.0 0.0 0.0 -26.5 0.0 0.0 50
Water + Energy costs CHF 34044.61 0.0 0.0 0.0 275 0.0 0.0
Support costs CHF 4915.30 0.0 0.0 0.0 -28.5 0.0 0.0 0 " i
Overheads CHF 38959.91 0.0 0.0 00 295 0.0 0.0 20 0 20 40

0.0 0.0 0.0 -30.5 0.0 0.0 Temp. (°C)
Cagital costs CHE 60310.82 2368.2 1229.8 497.4 4380.0 4380.0

_ I




Economy

Capital interest % 1.00
Energy increase % 3.00
Inflation % 1.00
Support costs % 5.00

Investment costs

Open cooling tower CHF 44000.00
Hybrid-Re-Cooler CHF 98306.00
Additional costs CHF 54306.00
Overheads

Support costs (+) CHF 2715.30
Energy costs: Open cooling tower (-) CHF 143000.00
Energy costs: Hybrid-Re-Cooler (+) CHF 34044.61
Energy costs: - 76.2 % CHF 108955.39

Amortization

BEP (Break even point) Years 0.96

Incomes (CHF) - Expenses (CHF)

LOGO

Company
Branch
Street
Country / ZIP / City

Phone: XXXXXXXXXX
Fax: XXXXXXXXXXX
E-Mail
Homepage

City, 10.04.2024
With the compliments of

Representative
Direct dialing
XXXXXXXKXX

Software by www.zcs.ch

10000000

1000000 -

100000 -

10000

1000 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Humidifiers - Fresh water

Pressure 2 to 16 bar
pH6to8

Hardness < 3 °fH
Chloride < 20 mg/I
Conduc. < 800 uS/cm

Counteragent to corrosion and anorg. deposits
Counteragent to micro organism and algae growth
Desalination plant with conductance writer

15 16 17 18 19 20

Years

Hybrid-Re-Cooler

Adiabatic cooling Hybrid cooling
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