
 

FISAIR S.L.U. C/ Uranio, 20, 28330 Madrid, Spain. 

Tel: (+34) 91 692 15 14 |  info@fisair.com|  fisair.com 

 

 

 

 

 

 

 

 

 

 

 

HEF2 SERIES 
INSTALLATION AND MAINTENANCE MANUAL 

OF EVAPORATIVE HUMIDIFIERS FOR 

AIR HANDLING UNITS (A.H.U.) OR DUCTS 

MHEF2-EN-22-0 

In compliance with European Union Standards for machinery safety, 

Itôs essential to read this manual in detail before installing units. 

mailto:info@fisair.com


HEF2 Series MANUAL 

 

 

2 

 

 

  



HEF2 Series MANUAL 

 

 

3 

INDEX  

 

1. GENERAL DESCRIPTION ................................................................................................... 6 

1.1. Safety Instructions ................................................................................................................ 7 

2. ASSEMBLY OF ACCESORIES DELIVERED AS PARTS. (Recirculated Water) ................... 9 

3. ASSEMBLY OF ACCESORIES DELIVERED AS PARTS. (Direct Water) ........................... 11 

4. RATING PLATE AND MACHINE TYPE .............................................................................. 12 

5. PRODUCT CODE ............................................................................................................... 14 

6. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS. (Recirculated 

water, standard on/off)................................................................................................................... 15 

7. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS.   (Direct water, 

standard on/off) ............................................................................................................................. 18 

8. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS. (Recirculated 

water with stage control) ................................................................................................................ 23 

9. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS.  (Direct water, 

stage control) ................................................................................................................................ 27 

10. INSTALLATION REQUIREMENTS. .................................................................................... 32 

11. CONNECTIONS, SETTINGS AND REGULATION FOR HEF2 SERIES (RECIRCULATED 

WATER) ........................................................................................................................................ 35 

11.1. External dimensions tolerances, Fill/drain connection and leg measurements .................... 35 

11.1.1 External dimensions tolerances and cassettes GAP ...................................................................... 35 

11.1.2 With float valve for filling 3/8" ...................................................................................................................... 36 

11.1.3 With float valve for filling 1/2 ........................................................................................................................ 38 

11.1.4 Water basin leg measurements ................................................................................................................. 40 

11.2. Scheme of the connections (Standard) ............................................................................... 41 

11.2 A. Connection to the water supply for filling the water tank. ........................................................ 42 

11.2 B. Connecting the drain to the water trap. ............................................................................................ 44 

11.2 C. Electricity connection of the Fisair recirculation pump. ............................................................ 45 

11.2 D. Level detector electricity connection .................................................................................................. 47 

11.2 E. Setting valves regulating  evaporative cassette  irrigation flow. .......................................... 49 

11.2 F. Adjusting the constant bleed-off regulation valve. ....................................................................... 50 

12. CONNECTIONS AND SETTINGS/REGULATIONS FOR HEF2-DW (DIRECT WATER 

SERIES). ....................................................................................................................................... 52 

12.1. General external and connection dimensions. (Standard) ................................................... 52 

12.1.1  External measurements tolerances & GAP between cassettes. ..................................... 52 

12.1.2  Dimensional drawing for water supply & drain connections. ................................................. 53 

12.1.3 Water basin leg measurements. ........................................................................................................... 54 

12.2. Schematic connections ....................................................................................................... 55 



HEF2 Series MANUAL 

 

 

4 

12.2 A. Connection to the water supply. ........................................................................................................... 56 

12.2 B. Connecting the drain to the water trap. ............................................................................................ 57 

12.2 E. Setting of the irrigation valves in each evaporative cassette ................................................. 57 

13. CONNECTIONS AND SETTINGS/REGULATIONS MADE FOR OPTIONAL ACCESORIES.

 63 

13.1. Optional accessories schematic connections for recirculated water HEF2 series. ............... 63 

13.2. Optional accessories schematic connections for direct water HEF2-DW series. ................. 64 

13.3 A. Connection of the 24V or 230V water basin filling N.C. solenoid valve (supplied loose for 

installation by others) (*) ................................................................................................................ 65 

13.4 B. Connection of the N.C. motor-zone valve for automatic draining of the HEF2 series. 

(Recirculated water) ...................................................................................................................... 67 

13.5 C. Flexible connector for the water supply. ......................................................................... 71 

13.6 D. External rigid connector in PP-R (BSPT-M İ ñ) for the water supply. ............................. 72 

13.7 E. External rigid connector in PP-R (BSPT-M) for draining. ................................................ 72 

13.8 F.  U.V. lamp disinfection system. ....................................................................................... 76 

13.8 F1. External fill/water supply UV lamp disinfection system. (For direct water) ................... 76 

13.8 F2. UV lamp disinfection by immersion at the water basin. (For recirculated water) ...... 77 

13.9 G. Perimeter closures cover plates & dimensional drawings. .............................................. 85 

13.10 H. Solenoid valve(s) connection for stage control. .............................................................. 90 

13.11 J. HEF2 Series for duct ....................................................................................................... 91 

13.12  N Connecting the 3-way motor valve to manage the water feed and emptying of the 

manifold/water system ................................................................................................................... 95 

13.14 I and P Control panel (P stages) with conductivity control ................................................. 100 

13.15 Q Anchor eyebolts ............................................................................................................. 101 

13.16 R HEF2E-DW without collector .......................................................................................... 103 

14. WATER QUALITY, AIR QUALITY AND MAINTENANCE CONDITIONS .......................... 104 

15. MINIMUM COMPLIANCE REQUIREMENTS  VDI6022 .................................................... 108 

15.1. Recirculated water equipment: .......................................................................................... 108 

15.2. Direct water equipment: .................................................................................................... 109 

16. HEF2E CONTROL INSTALLED IN THE AHU................................................................... 110 

16.1. Basic on/off control ........................................................................................................... 111 

16.2. Stages control ................................................................................................................... 114 

16.3. Dew point control .............................................................................................................. 119 

17. START-UP RECOMMENDATIONS .................................................................................. 122 

18. MAINTENANCE. ............................................................................................................... 124 

19. CLEANING AND DISINFECTION. .................................................................................... 125 

19.1. Evaporative humidification: a natural method that does not carry bacteria. ....................... 125 



HEF2 Series MANUAL 

 

 

5 

19.2. Cleaning ........................................................................................................................... 125 

19.2 A. General ........................................................................................................................................................... 125 

19.2 B. Scale formation process ......................................................................................................................... 126 

19.2 C. Cassette cleaning protocol ................................................................................................................... 126 

19.2 D. Dissolution recirculation method............................................................................................................ 130 

19.3 Desinfection ...................................................................................................................... 131 

20. HYGIENE CERTIFICATE ................................................................................................. 133 

21. LATERAL DISASSEMBLY. ............................................................................................... 135 

22. FRONT DISASSEMBLY ................................................................................................... 141 

23. CLEANING THE INDIVIDUAL IRRIGATION SYSTEM. .................................................... 143 

24. LIST OF SPARE PARTS. ................................................................................................. 145 

25. MACHINE CONFORMITY DECLARATION ...................................................................... 151 

26. PARTLY COMPLETED MACHINERY (QUASI-MACHINE) CONFORMITY DECLARATION

 152 

27. WARRANTY ..................................................................................................................... 153 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HEF2 Series MANUAL 

 

 

6 

1. GENERAL DESCRIPTION 

EVAPORATIVE HUMIDIFIER OPERATING PRINCIPLES 

FISAIR evaporative humidifiers are units designed to increase the water vapour content of the treated air, by 

making use of the natural evaporation of water from its liquid phase. The air supply being treated is passed 

through a cellular panel dampened using an irrigation system. This panel is composed of undulating sheets 

of inorganic paper with stiffening and water absorbent additives. 

 

The layout, as channels criss-crossing the panel provides a huge surface for water-air contact, which 

maximises water evaporation, and reduces to a minimum resistance to the movement of the air (pressure 

drop). 

 

FISAIR evaporative humidifiers work in a similar way to natural processes in rivers, lakes and seas. The 

vapour added to the air is exclusively pure water vapour. 

 

PROVISIONAL STORAGE 

During storage, units must be kept dry and protected from the elements. 

 

 Warning: Avoid direct sunlight and sites in which temperatures can exceed 50ºC.  

 

Remark: Thermo-hygrometric conditions during storage: 

 

Temperature: [-10é 50ÜC]   

 Relative Humidity: [5é95%HR]    

without condensation 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                               HEF2 Series with recirculation 
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1.1.  Safety Instructions 

 

FISAIR disclaims any liability if not all the installation and operating instructions it has provided are 
complied with; if the products have been modified or altered without the written consent of FISAIR; or 
if the products have been subjected to improper use, mishandling, alteration, improper maintenance 
or show signs of negligent use or being involved in an accident. These situations could include an 
incorrect power connection, impacts with other objects, removal or disarming of security 
fittings/measures, etc. 
 
 
Please read these safety Remarks carefully and examine the equipment to become familiar with it before 

installing, commissioning or servicing. 

The following symbols or messages may appear in this document or on the equipment. They warn of potential 

hazards or provide information that may help you clarify or simplify a procedure. 

 

 

Attention, Live Current 

The presence of this symbol on a hazard or warning label indicates that there 

is a risk of electrocution, which can lead to personal injury or life-threatening 

conditions if the instructions are not followed. 

 

Atención 

The presence of this symbol on a hazard or warning label indicates that there 

is a risk of electrocution, which can lead to personal injury or life-threatening 

conditions if the instructions are not followed. 

 

 
 Installation of a residual current device in the power supply line. 

 

The installer has to install a specific residual current device in the machine's electrical power 

circuit. 
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General points 

¶ If you notice that something is not working properly, switch off the unit immediately and take steps to 

ensure that it does not switch on again. All faults must be corrected immediately. 

¶ Use duly qualified personnel to carry out repair work. This will ensure that the unit operates safely. 

¶ Use only original FISAIR replacement parts. 

¶ Refer to local regulations that restrict or regulate the use of this humidifier. 

 

How the unit works 

¶ Do not jeopardise the safety of the unit. 

¶ Periodically check the device's protection and alert devices. 

¶ The unit's safety fittings must not be removed or disabled. 

 

Installing, Disassembling, Maintaining and Repairing the unit 

¶ The machine must not be manipulated when it is operating. 

¶ Switch off the unit's power supply when conducting maintenance work or making repairs to the unit. 

¶ Never add components to the unit without prior written approval from FISAIR. 

 

About the electrical components 

¶ Any work that affects the electrical components must be carried out by qualified electricians. 

¶ Use only original, correctly calibrated fuses. 

¶ Carry out periodic checks of the electrical unit. 

¶ All defects, such as loose connections or burnt cables, must be repaired immediately. 

 

 

The HEF2E control panel load break switch, whether it is 

external or a FISAIR CCB2.0 or CCE2.0 panel, must be set 

to position ñ0ò (lock) before performing any maintenance on 

the unit. 
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2. ASSEMBLY OF ACCESORIES DELIVERED AS PARTS. (Recirculated Water) 
 

 

Remark: These accessories can only be attached once the equipment is located inside the air handling 

unit. 
 

 

ASSEMBLY SET (overflow + draining + draining valve) 
 

Standard: A ball valve is used for draining. 

 

 

 

 

 
 

 

Optional: A motorized zone valve is used for draining. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Female threaded 

connection BSP 1ò PP-R 

to connect / tighten 

Female threaded 

connection BSP Ĳò PP-R 

to connect / tighten 

 

Female threaded 

connection BSP 1ò PP-R 

to connect / tighten 

 
Female threaded 

connection BSP Ĳò PP-R 

to connect / tighten 
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ASSEMBLY SET OF THE CONSTANT BLEED-OFF (*)(**) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(*) Not necessary with conductivity control  

(**) When the optional ñpiping system on stainless steelò is available, the PP-R 

purge panoply is replaced by a İò stainless steel hose. See right image. 

 

ASSEMBLY OF THE WATER SUPPLY PROLONGATION 

 

 

 

 

 

 

 

Connect the ½ "brass 

fitting to the regulation 

valve + purge flow meter 

and screw the male end of 

the fitting to the PP-R 

BPS-H connection. 

Removable threaded 

connection PP-R ½", 3 

pieces, to connect / tighten 

Thread the İ òBSP-H 

female elbow to the male 

float valve 

Couple the 3 pieces , İ ò PP-R removable 

threaded connection to join the elbow with 

the prolongation 
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3. ASSEMBLY OF ACCESORIES DELIVERED AS PARTS. (Direct Water) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ASSEMBLY Water supply 3-way valve set + rigid 

external connection (if applicable). 

Couple 3 pieces İò BSP link in PP-R  

ASSEMBLY Drain set: 

1ò BSP-H, PP-R link into the drain outlet 

towards the selected hand of the water 

drain.  
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4. RATING PLATE AND MACHINE TYPE  

 

The rating plate provides essential information about the technical features of the machine. 

  

The EC Machinery Safety Regulation requires all machinery operated within the European Economic 

Community to have a rating plate indicating its main features, the machine serial number and the 

manufacturer's name inscribed in a durable manner. 

 

According to article 2, section g of the Machinery Directive 2006/42/CE - RD 1644/2008, ópartly completed 

machineryô means 

 

ñan assembly which is almost machinery, but which cannot in itself perform a specific application.   A drive 
system is partly completed machinery. Partly completed machinery is intended only to be incorporated into or 
assembled with other machinery or other partly completed machinery or equipment, thereby forming 
machinery to which this Directive appliesò 
 
 
Therefore, the HEF2 device is classified according to whether it is delivered with a CCB2.0 or CCE2.0 control 
panel: 
 

¶ If only the HEF2 device is supplied Ą Partly completed machinery (quasi-machine) 

¶ If the HEF2 device + CCB2.0 or CCE2.0 control panel are suppliedĄ Machine 

¶ If the HEF2 device + CCB2.0 or CCE2.0 control panel are supplied separately Ą Partly completed 
machinery + Partly completed machinery Í Maquina 
 

 
The rating plate shows the following information for the equipment: 
 

¶ Model: description of the particular HEF2 device 

¶ Serial No.: equipment serial number 

¶ FISAIR devices it can be joined with 

¶ Machine type: Machine or Partly completed machinery  

¶ Designed in accordance with directive 

¶ Made in Spain (EU): Place and date of manufacture  

¶ QR code for technical assistance service and warranty activation 
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Machine type rating plate: 

 

 

 

Partly completed machinery (quasi-machine) type rating plate: 
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5. PRODUCT CODE 

 

 

 

T
y
p
e*

: 
  
  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  
  

  
  
  

  
 

R
e

ci
rc

u
la

te
d
 w

a
te

r 
(H

E
F

2
E

) 
  
  

  
  

D
ir

e
ct

 w
a
te

r 
(H

E
F

2
E-D

W
) 

 

E
x
te

rn
a
l 
d

im
e

n
s
io

n
s
  
  
  

W
id

th
 (

m
m

) 

 

E
x
te

rn
a
l d

im
e

n
s
io

n
s
  
  
  

H
e
ig

h
t 
(m

m
) 

 
E

x
te

rn
a
l 
d

im
e

n
s
io

n
s
 :
  

L
e

n
g

th
 (

m
m

) 

 

 

D
ro

p
le

t 
s
e
p
a
ra

to
r 

(P
P

) 
: 
 

Y
E

S
(1

) 
N

O
(0

)
 

 

E
v
a
p
. 

M
e
d
ia

 p
a
d
 t

h
ic

k
: 
 

(m
m

) 

 

W
a
te

r 
in

le
t 
s
id

e
: 
  
  

  
  
  

  

L
e

ft
(1

) 
C

e
n
te

r(
2

) 
R

ig
h
t(

3
)

 

 

W
a
te

r 
d
ra

in
in

g
 s

id
e
: 
  

  
L

e
ft
(L

) 
R

ig
h
t(

R
) 

HEF2E - 1070 - 1000 - 810  - 1 - 75 - 1 - L 

HEF2E       
 

 0  100  2  R 

HEF2E-DW       
 

   125  3   

       
 

   150     

       
 

   200     

       
 

   200     
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6. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS. 

(Recirculated water, standard on/off) 

 

MECHANICAL DESIGN 

The humidifier comprises the following elements: 

¶ A stainless steel self-supporting chassis-water tank structure that houses the unit. 

¶ A set of evaporative cassettes of variable sizes and thicknesses, depending on the model and stainless 

steel surround. 

¶ A stainless steel float valve automatic control mechanism for the water supply, to maintain the appropriate 

level in the water tank, so the unit works correctly. This valve can be regulated in order to set it to the 

available water pressure in the network. 

¶ A stainless steel water tank to hold the water, which is designed so it can be completely emptied by gravity. 

¶ A pump for supplying water from the water tank to evaporative panels (technical data on chapter 9.2.c). 

¶ A stainless steel mechanism integrated into the water tank acting as an overflow for the system in the 

event of water level control faults.  

¶ A distribution collector + regulation valves with flow meter set to supply the appropriate irrigation 

individually to the evaporative panels. 

¶ A diversion from the water flow to the distribution collector regulates a constant flow of water, which is 

eliminated from the system in order to maintain a uniform amount of mineral salts 

in the irrigation water, which we will refer to as the ñConstant bleed-off systemò.  

(See page 36).   

DROPLET SEPARATOR 

Operating conditions giving rise to droplet carry-over, can be handled by adding a 

second PP profile panel to the humidifiers to capture the droplets being detached 

from the evaporative panel. 

*Optionally the ball valve may be replaced by a drain motor valve. 

**The equipment managed by our control panels (CCB2.0 or 
CCE2.0) will assemble the water supply solenoid valve (9) and 
water drain motor valve (8*). 
***The equipment managed by our control panel (CCB2.0+C or 

CCE2.0+C) including the conductivity control will not have the 

continuous bleed-off system, as the concentration will be reduced by opening the drainage motor valve managed by the 

conductivity control. 

A Process air 

B Humidified air 

C Water supply 

D Overflow 

E Constant bleed off (***) 

F Draining 

G 
Water outlet drain (draining+overflow+constant bleed-

off) 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Water recirculation pump 

4 Float/ ball cock 

5 Constat bleed-off +flow meter control valve 

6 Panel irrigation + flow meter control valve 

7 
Filling valve/ water tank level control (water supply 

regulation) 

8 Water tank draining valve (standard) (*)(**) 

9 
Filling solenoid valve (**) 

(optional, supplied loose) 

10 Max/Min water level detector 

Process air 
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(*) Optionally the ball valve may be replaced by a drain motor valve 
(**) The equipment managed by our control panels (CCB2.0 or CCE2.0) will assemble the water supply solenoid valve (9) and water drain 
motor valve (8). 
(***) The equipment managed by our control panel (CCB2.0+C or CCE2.0+C) including the conductivity control will not have the 
continuous bleed-off system, as the concentration will be reduced by opening the drainage motor valve managed by the conductivity 
control. 

 
 
 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Water recirculation pump 

5 Constat bleed-off +flow meter control valve 

6 Panel irrigation + flow meter control valve 

7 
Filling valve/ water tank level control (water supply 

regulation) 

8 Water tank draining valve (standard) (*)(**) 

9 
Filling solenoid valve (**) 

(optional, supplied loose) 

10 Max/Min water level detector 

A Process air 

B Humidified air 

C Water supply 

D Overflow 

E Constant bleed off (***) 

F Draining 

G 

Water outlet drain 

(draining+overflow+constant 

bleed-off) 

Operating principle 

HEF2 Series 

(Recirculated water, 

Standard on/off) 
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(*) Optionally the ball valve may be replaced by a drain motor valve 
(**) The equipment managed by our control panels (CCB2.0 or CCE2.0) will assemble the water supply solenoid valve 
(9) and water drain motor valve (8). 
(***) The equipment managed by our control panel (CCB2.0+C or CCE2.0+C) including the conductivity control will not 
have the continuous bleed-off system, as the concentration will be reduced by opening the drainage motor valve 
managed by the conductivity control. 
 
 
 
 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Water recirculation pump 

5 Constat bleed-off +flow meter control valve 

6 Panel irrigation + flow meter control valve 

7 
Filling valve/ water tank level control (water supply 

regulation) 

8 Water tank draining valve (standard) (*)(**) 

9 
Filling solenoid valve (**) 

(optional, supplied loose) 

10 Max/Min water level detector 

A Process air 

B Humidified air 

C Water supply 

D Overflow 

E Constant bleed off (***) 

F Draining 

G 

Water outlet drain 

(draining+overflow+constant 

bleed-off) 
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7. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS.   (Direct 

water, standard on/off) 

 

MECHANICAL DESIGN 

The humidifier is composed of the following elements: 

¶ A stainless steel self-supporting chassis-water tank structure that houses the unit. 

¶ A set of evaporative panels of variable sizes and thicknesses, depending on the model and stainless 

steel surround. 

¶ A stainless steel water tank to hold the water, which is designed so it can be completely emptied by 

gravity. 

¶ A distribution collector + regulation valves with flow meter set to supply the appropriate irrigation 

individually to the evaporative panels. 

 

DROPLET SEPARATOR 

Operating conditions giving rise to droplet carry-over can be handled by adding a second PP profile panel to 

the humidifiers to capture the droplets being detached from the evaporative panel. 

 

 

 

 

 

  

(*) The equipment controlled by our stage control panels (CCE2.0-DW) will assemble the 3-way motor-valve (7) 

 

A Process aire 

B Humidified air 

C Water supply  

D Emptiying 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 İò Ball valve. Water supply  

6 
Ball valve 1/2ò empty( water collection + 

distribution) 

7 

3 Way motor valve for automatic water 

feeding and automatic emptiying of the 

water manifold + water distribution 

(removes 5&6)(*) 

Process air 
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[Remark]:  In equipment where at least one of the valves [3] has a flow rate Q <0.3 l / min, another general regulation 

valve will be installed after valve [5] (if HEF2E heigh Ó 750 mm) or replacing valve [5] (if HEF2E heigh < 750 mm). For 

more information see section 12.2.E.2. 

 

A Process aire 

B Humidified air 

C Water supply  

D Emptiying 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 İò Ball valve. Water supply  

6 Ball valve 1/2ò empty( water collection + distribution) 

OPERATING 

PRINCIPLE: 

HEF2 SERIES- DW 

(Direct water, standard 

all/nothing) 

 

Basin 

Control panel 

CASSETTE 1 

Control panel 

CASSETTE 2 

Control panel 
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1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 Ball valve 1/2ò . Water supply  

6 Ball valve 1/2ò empty( water collection + distribution) 

A Process air 

B Humidified air 

C Water supply  

D Emptiying 
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[Remark]:  In equipment where at least one of the valves [3] has a flow rate Q <0.3 l / min, another general regulation 

valve will be installed before or after valve [7]. For more information see section 12.2.E.2. 

 

 

 

 

 

 

A Process air 

B Humidified air 

C Water supply 

D Emptiying 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

7 

3 Way motor valve for automatic water feeding and 

automatic emptiying of the water manifold + water 

distribution  

OPERATING PRINCIPLE: 

HEF2 SERIES- DW 

(Direct water, standard 

all/nothing, 3-way motor- 

valve) 

 

Basin 

Control panel 

CASSETTE 1 

Control panel 

CASSETTE 2 

Control panel 
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A Process air 

B Humidified air 

C Water supply 

D Emptiying 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

7 

3 Way motor valve for automatic water feeding and 

automatic emptiying of the water manifold + water 

distribution  
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8. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS. 

(Recirculated water with stage control) 

 

MECHANICAL DESIGN 

The humidifier is composed of the following elements: 

 

¶ A stainless steel self-supporting chassis-water tank structure that houses the unit. 

¶ A set of evaporative panels of variable sizes and thicknesses, depending on the model and stainless steel 

surround. 

¶ A stainless steel float valve automatic control mechanism for the network water supply, to maintain the 

appropriate level in the water tank, so the unit works correctly. This valve can be regulated in order to set 

it to the available water pressure in the network. 

¶ A stainless steel water tank to hold the water, which is designed so it can be completely emptied by gravity. 

¶ A pump for supplying water from the water tank to the evaporative panels (technical data on chapter 9.2.C). 

¶ A stainless steel mechanism integrated into the water tank acting as an overflow for the system in the 

event of water level control faults. 

¶ The stages are controlled by opening the N.C. solenoid valve of each stage. 

¶ A distribution collector + regulation valves with flow meter set to supply the appropriate irrigation 

individually to the evaporative panels. 

¶ A diversion from the water flow to the distribution collector regulates a constant flow of water, which is 

eliminated from the system in order to maintain a uniform amount of mineral salts in the irrigation water, 

which we will refer to as the ñConstant bleed-off systemò. (See page 36). 

 

Remark: Each stage can include the irrigation of more than one cassette. The configuration of stages 

is variable and defined by the client. 

 

DROPLET SEPARATOR 

Operating conditions giving rise to droplet carry-over, can be handled by adding a second PP profile panel to 

the humidifiers to capture the droplets being detached from the evaporative panel. 

 

 

 

 

 

 

 

Process air 
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OPERATING PRINCIPLE FOR 2-STAGE CONTROL (*) 

 

 

(*) With a maximum of 5 solenoid valves for the HEF2 

Series with 5 Cassettes 

(**) Optionally the ball valve can be replaced for a zone 

motor-valve 

(***) The equipment managed by our control panel ( 

CCB2.0+C of CCE2.0+C) including the conductivity control 

will not have the continuous bleed-off system, as the 

concentration will be reduced by opening the drainage motor valve managed by the conductivity control 

(****) The equipment managed by our control panels (CCB2.0 or CCE2.0) will assemble the water supply solenoid valve (13) and water 

drain motor valve 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Water recirculation pump 

4 Float/buoy 

5 Constat bleed-off +flow meter control valve 

7 Stage 1 solenoid valve. N.C. 

8 Stage 1 Irrigation regulation valve + flow meter 

9 Stage 2 solenoid valve. N.C. 

10 Stage 2 Irrigation regulation valve + flow meter 

11 Supply float valve for tank level control. 

12 Water tank draining vale (****) (**) 

13 
Filling solenoid valve. N.C. (optional,supplyed loose) 

(****) 

14 Min/Max water level detector 

A Process air 

B Humidificacion air 

C Water supplly 

D Overflow 

E Constant bleed off (***) 

F Draining 

G 
Water outlet to drain(draining + 

overflow + constant bleed off) 



HEF2 Series MANUAL 

 

 

25 

 

 

(*) With a maximum of 5 solenoid valves for the HEF2 

Series with 5 Cassettes 

 

(**) Optionally the ball valve may be replaced by an area 

motor-valve 

 

(***) The equipment managed by our control panel 

(CCB2.0+C or CCE2.0+C) including the conductivity 

control will not have the continuous purge system, as the 

concentration will be reduced by opening the drainage 

motor valve managed by the conductivity control. 

 

(****) The equipment managed by our control panels (CCB2.0 or CCE2.0) will assemble the water supply solenoid valve (13) and the 

water drain motor valve. 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Water recirculation pump 

4 Float/buoy 

5 Constat bleed-off +flow meter control valve 

7 Stage 1 solenoid valve. N.C. 

8 Stage 1 Irrigation regulation valve + flow meter 

9 Stage 2 solenoid valve. N.C. 

10 Stage 2 Irrigation regulation valve + flow meter 

11 Float valve. Supply water regulation 

12 Water tank draining vale (****) (**) 

13 
Filling solenoid valve. N.C. 

(optional,supplyed loose) (****) 

14 Min/Max water level detector 

A Process air 

B Humidificacion air 

C Water supplly 

D Overflow 

E Constant bleed off (***) 

F Draining 

G 
Water outlet to drain(draining + 

overflow + constant bleed off) 

OPERATING 

PRINCIPLE 

HEF2 Series 

(recirculated, with 

stages control) (*) 
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(**) Optionally the ball valve may be replaced by an 

area motor-valve 

(***) The equipment managed by our control panel 

(CCB2.0+C or CCE2.0+C) including the 

conductivity control will not have the continuous 

purge system, as the concentration will be reduced 

by opening the drainage motor valve managed by 

the conductivity control. 

(****) The equipment managed by our control panels 

(CCB2.0 or CCE2.0) will assemble the water supply 

solenoid valve (13) and the water drain motor valve. 

 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Water recirculation pump 

4 Float/buoy 

5 Constat bleed-off +flow meter control valve 

7 Stage 1 solenoid valve. N.C. 

8 Stage 1 Irrigation regulation valve + flow meter 

9 Stage 2 solenoid valve. N.C. 

10 Stage 2 Irrigation regulation valve + flow meter 

11 Float valve. Supply water regulation 

12 Water tank draining vale (****) (**) 

13 
Filling solenoid valve. N.C. 

(optional,supplyed loose) (****) 

14 Min/Max water level detector 

15 Stage 3 solenoid valve. N.C. 

16 Stage 3 Irrigation regulation valve + flow meter 

A Aire de proceso 

B Aire humidificado 

C Alimentación de agua 

D Rebosadero 

E Purga continua(***) 

F Vaciado 

G 
Salida de agua hacia desague 

(vaciado+rebosadero+purga) 
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9. MECHANICAL DESIGN, OPERATING PRINCIPLES AND COMPONENTS.  (Direct 

water, stage control) 
 

MECHANICAL DESIGN 

The humidifier is composed of the following elements: 

¶ A stainless steel self-supporting chassis-water tank structure that houses the unit. 

¶ A set of evaporative panels of variable sizes and thicknesses, depending on the model and stainless steel 

surround. 

¶ A stainless steel water tank to hold the water, which is designed so it can be completely emptied by gravity. 

¶ A distribution collector + regulation valves with flow meter set to supply the appropriate irrigation 

individually to the evaporative panels. 

¶ An N.C. irrigation control solenoid valve for each stage/ evaporative cassette. 

 

DROPLET SEPARATOR 

Operating conditions giving rise to droplet carry-over, can be handled by adding a second PP profile panel to 

the humidifiers to capture the droplets being detached from the evaporative panel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(*) The equipment controlled by our stage control panels (CCE2.0-DW) will assemble the 3-way motor-valve (8) 

A Process aire 

B Humidified air 

C Water supply  

D Emptiying 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 Solenoid valve for each stage 

6 İò Ball valve. Water supply  

7 
Ball valve 1/2ò empty( water collection + 

distribution) 

8 

3 Way motor valve for automatic water 

feeding and automatic emptiying of the 

water manifold + water distribution 

(removes 6&7)(*) 

Process air 

[

C

a

p

t

e 

l

a 

a

t

e

n

c

i

ó

n 
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[Remark]: In equipment where at least one of the valves [3] has a flow rate Q <0.3 l / min, another general regulation 

valve will be installed after valve [6] (if HEF2E heigh Ó 750 mm) or replacing valve [6] (if HEF2E heigh < 750 mm). For 

more information see section 12.2.E.2. 

 

 

 

 

 

 

 

 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 Stage solenoid valve. N.C. 

6 İò Ball valve. Water supply 

7 Ball valve 1/2ò empty( water collection + distribution) 

A Process aire 

B Humidified air 

C Water supply  

D Emptiying 

OPERATING 

PRINCIPLE 

HEF2 Series (Direct 

water, standard 

stages control) 

 

 

Basin 

Control panel 

CASSETTE 1 

Control panel 

CASSETTE 2 

Control panel 



HEF2 Series MANUAL 

 

 

29 

 

 

 

 

 

 

 

 

 

 

 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 Stage solenoid valve. N.C. 

6 İò Ball valve. Water supply 

7 Ball valve 1/2ò empty( water collection + distribution) 

A Process aire 

B Humidified air 

C Water supply  

D Emptiying 
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(*) The equipment controlled by our stage control panels (CCE2.0-DW) will assemble the 3-way motor-valve (8) 

[Remark]: In equipment where at least one of the valves [3] has a flow rate Q <0.3 l / min, another general regulation valve 

will be installed before or after valve [8]. For more information see section 12.2.E.2. 

 

 

 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 Stage solenoid valve. N.C. 

8 

3 Way motor valve for automatic water feeding and 

automatic emptiying of the water manifold + water 

distribution(*)  

A Process aire 

B Humidified air 

C Water supply  

D Emptiying 

OPERATIVE 

PRINCIPLE 

HEF2 Series (direct 

water.  

Stages, non-standard, 

3 way moto-valve) 

Basin 

Control panel 

CASSETTE 1 

Control panel 

CASSETTE 2 

Control panel 
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(*) The equipment controlled by our stage control panels (CCE2.0-DW) will assemble the 3-way motor-valve (8) 

 

 

 

 

1 Evaporative Cassette 

2 Droplet separator cassette(optional) 

3 Control valve + water flow meter 

5 Stage solenoid valve. N.C. 

8 

3 Way motor valve for automatic water feeding and 

automatic emptiying of the water manifold + water 

distribution(*)  

A Process aire 

B Humidified air 

C Water supply  

D Emptiying 
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10. INSTALLATION REQUIREMENTS. 

GENERALITIES 

In order to optimize maintenance/installation, humidifiers must be placed on a level waterproof surface, with a 

drain or run-off, so possible leaks can be dealt with during installation, set up, operation and maintenance.  

 

Assembly inside an air handling unit must ensure the air being treated passes through the evaporative panels, 

by closing off the perimeters adequately to prevent possible by-passes of the air flow.  

 

All humidifier components are employed downstream, or in other words, in the outlet of the humidified air, as 

standard. 

 

LOCATION AND SERVICING SPACE 

The normal location of the humidifier in the air handling system is after the pre-heating coil and before the cold/ 

heating coil, if there is one. However, the position must be chosen by the project designer. 

 

The area where the water basin is located must be equipped with a peep-hole (minimum diameter of 150 mm) 

and lighting must be provided to allow periodic visual inspections. 

 

Remark: Thermo-hygrometric operative conditions (*) 

 

Temperature: [5é 40ÜC]  

Relative Humidity: [5é 97%HR] 

 

(*) Airflow situated at the pump zone or water supply zone. 

 

We recommend allowing for a 500mm space before and after the unit for inspection and servicing.  

 

Although the humidifying matrix is not combustible, it is advisable to not exceed process air temperatures of 

50ºC, in the event that the pump does not work and there is no resulting irrigation. 

 

When the pump works, 40ºC should not be exceeded on the side of the pump. 
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EVAPORATIVE PANEL DRYING TIME  

To ensure complete drying of the cooling pad, after a work period, the air fan of the UTA must be working 

during the times set out in the following table: 

 

 

 

Before drying the evaporation panel, the ventilation must be stopped for 10 minutes and watering continued 

with the cassettes. This is done by keeping the water recirculation or direct water irrigation to remove all 

possible minerals stuck to the panel. Afterwards, the recirculation is turned-off and the ventilation system re-

started for the estimated time on the above table. 
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USE IN AIR HANDLING UNITS (A.H.U.) 

 

FISAIR air humidifiers are normally incorporated into air-handling units after the pre-heating and cooling coil 

or post-heating coil as shown in figure 2. Since all the components are in service down stream, access from 

this side is normally enough. 

 

INSTALLATION IN RETURN: 

Increased performance of the heat exchange with the return air flow by means of adiabatic cooling. 

 

 

 

 

INSTALLATION IN SUPPLY: 

Adiabatic humidification at cold times of year with greater energy efficiency in all the humidification 

systems.  
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11.  CONNECTIONS, SETTINGS AND REGULATION FOR HEF2 SERIES 

(RECIRCULATED WATER) 

11.1. External dimensions tolerances, Fill/drain connection and leg measurements 

11.1.1 External dimensions tolerances and cassettes GAP 

 

 

 

GAP between cassettes (*) 

 

1. For 1, 2 and 3 cassettes the total GAP between them is 10mm. 

2. For 4 and 5 cassettes the total GAP between them is 15mm. 

 

TOTAL WIDTH +/- 4 
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(*) The by-pass obtained because of this GAP will be eliminated by joints attached at the cassettes 

sides. 

11.1.2 With float valve for filling 3/8" 

CONNECTION MEASUREMENTS FOR WATER SUPPLY/FILLING AND EMPTYING/DRAINAGE WITH 

BALL VALVE (STANDARD). 

 

* This dimension varies from 170 mm to 190 mm. 

** 50 mm when there is no central crossbar at the water basin. 

*** 880 mm for A Water basin width of 570 mm and 670 mm  
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Remark: When A (Width HEF2 series) Ó 1570 mm the 3/8 " float valve will be installed at the crossbar closest to 

the center of the basin. Even so the connection is made on the side if there are type 1 or 3 connections. 
When A (Width HEF2 series) < 1570 mm the 3/8 " float valve will be installed on the pump bracket 

CONNECTION MEASUREMENTS FOR WATER SUPPLY/FILLING AND EMPTYING/DRAINAGE WITH 

MOTOR ZONE VALVE (OPTIONAL). 

 

 

 

* This dimension varies from 170 mm to 190 mm. 

** 50 mm when there is no central crossbar at the water basin. 

*** 880 mm for A Water basin width of 570 mm and 670 mm  
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Remark: When A (Width HEF2 series) Ó 1570 mm the 3/8 " float valve will be installed at the crossbar closest to 

the center of the basin. Even so the connection is made on the side if there are type 1 or 3 connections. 
When A (Width HEF2 series) < 1570 mm the 3/8 " float valve will be installed on the pump bracket 

11.1.3 With float valve for filling 1/2 

CONNECTION MEASUREMENTS FOR WATER SUPPLY/FILLING AND EMPTYING/DRAINAGE WITH 

BALL VALVE (STANDARD).  
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*880 mm for A Water basin width of 570 mm and 670 mm  

 

Remark: the 1/2" float valve will be installed at the crossbar closest to the center of the basin. Even so the 

connection is made on the side if there are type 1 or 3 connections. 

CONNECTION MEASUREMENTS FOR WATER SUPPLY/FILLING AND EMPTYING/DRAINAGE WITH AREA MOTOR 

VALVE (OPTIONAL).  

 

*880 mm for A Water basin width of 570 mm and 670 mm  
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Remark: the 1/2" float valve will be installed at the crossbar closest to the center of the basin. Even so the 

connection is made on the side if there are type 1 or 3 connections. 

11.1.4 Water basin leg measurements 

 

 

 

 

OMEGA TYPE LEG 

 

 

 

 

 

 

(*) 50 mm for models with HEF2E WIDTH Ó 2975 mm 
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11.2. Scheme of the connections (Standard) 

 

 

 

A 
Connection to the water supply (connection to 

external water at between 1 and 6 bar) 
E 

Setting of the irrigation valves in each 

evaporative cassette 

B Connection to drain to the water trap F Constant bleed-off valve setting 

C 
Electricity connection to the recirculation 

pump  
G 500 mm gaps recommended for maintenance 

D Electricity connection to the level detector  
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11.2 A. Connection to the water supply for filling the water tank. 

WATER CONNECTIONS 

Connect the water supply (A) to the İò male BSP float valve (6) using suitable piping with a cut-off valve (1). 

We recommend the installation of a 0.5 mm light filter (2). The float valve can be regulated to set it to a range 

of water supply pressures, as shown in figure 1 on this page. 

 

WATER BASIN SUPPLY 

Adjust the water level of the basin to between 3 cm below the level of the overflow by regulating the float valve. 

Regulating the float valve (Only 3/8ò float valve) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remark 1: The wáter level must never fall 

below the minimum water level of the pump. 

Water levels below this irreparably harm the 

pump 

Remark 2: It is very important that the 

maximum temperature of the basin water 

supply does not exceed the 25ºC range as 

the saturation efficiency performance could 

be affected.  

(*) 
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Remark 3: How to avoid standing water in the water supply:  

 

o If the distance from the supply valve to the main water supply line (with continuous water flow) Ó2m: 

Install a 3-way valve, before the cut-off valve, with a return line to the main water supply line, to 

avoid water retention. 

 

o If the distance from the supply valve to the main water supply line (with continuous water flow) <2m:  

It is not necessary to install the 3-way valve. 
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11.2 B. Connecting the drain to the water trap. 

DRAINING CONNECTIONS 

Connect the ø32 mm common outlet (1 ñBSP-H) for the draining / overflow / constant bleed-off (3), with no cut-

off valve, to the network.  A cut-off valve (4) (manual or automatic depending on specifications) is included for 

drainage control.  

¶ The connection of the water outlet to the drainage must include a water trap (5) high enough (2H) to 

exceed the pressure in the system, so the water tank can be completely emptied, for hygiene reasons. 

The system will also have the normal slope of typical drainage lines. 

¶ Recovering water from the humidification process into the drinking water mains is absolutely prohibited. 

¶ The siphon must be able to drain freely and must not be connected directly to the sewer pipe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The humidifier must be disconnected automatically when the system fails.  

To meet working conditions according to sanitary standard VDI6022, FISAIR recommends including our 

BASIC CONTROL PANEL (CCB2.0) or STAGES CONTROL PANEL (CCE2.0). 

 

1ò BSP-H 
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11.2 C. Electricity connection of the Fisair recirculation pump. 

Connect the electricity supply line to the terminal box of the water irrigation pump using a suitable connection 

(IP55 or higher). The protection and operation of the electricity supply to the pump must be determined by the 

project designer of the system. 

 

 

 

Remark: Check the rotation of the pump in the direction of the arrow that appears on the pump casing. 

Remark: Type of service S2 (1-2 working minutes to achieve thermal equilibrium and 0,8 stop 

minutes). Maximum 30 work cycles per hour. 

WIRING DIAGRAM THREE-PHASE PUMPS 
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  Type 5a Type 5a1 Type 5b Type 5c Type 5d 

Supply 

Operating Voltage 
Vac 

230 120 230 120 230-
400 

250-
400 

230-
400 

250-
440 

230-
400 

250-
440 

Frequency (Hz) 50 60 50 60 50 60 50 60 50 60 

Nominal Power 
(W) 

50 40 90 142 60 125 240 

Consumption (A) 0.4 0.6
6 

0.8 2.9 0.22-
0.13 

0.19-
0.11 

0.62-
0.36 

0.58-
0.34 

0.89-
0.52 

0.8-
0.47 

Degree of 
protection  

As per EN 60529 IPX8 IPX8 IP55 IP55 IP55 

Work 
Conditions 

Maximum 
temperature  (ºC) 

40 40 
 

40 40 40 

Work 
point 

Head (m) 2 2 2 2 2 

Flow (l/m) 18 66.6 25 50 78 

 

P (W) 

50W 

90W 

I (A) 

0,4...0,63A 

0,4...0,83A 

 

 Remark 1: 2 cables 

(yellow) are available to make 

a possible connection of the 

motor thermal protection 

using CLIXON. Potential free 

connection and N.C. 

 Remark 2: 2 The HEF2E series 

recirculated water humidifiers are shipped with 

a silent block placed under the pump to absorb 

vibrations during transport. (*) 

 

(*) It is mandatory to remove before start-up 

when the equipment is in its final location. 
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  Pump materials  

Components 

Type 5a (40W-
50W-90W-

142W) 
Type 5b 
(60W) Type 5c (125W) Type 5d (240W) 

Main hydraulic body ABS Polypropylene 

Hydraulic body tubes ABS Stainless steel AISI-304 

Shaft  
Ceramic 
material Stainless steel AISI-420 

Fasteners  - Stainless steel AISI-316 

Impeller TPC Acetal resin (POM) 

Motor housing ABS Polypropylene Aluminium Aluminium 
 

11.2 D. Level detector electricity connection 

1. Minimum level detector (low level S1):  

Level detector must be connected to protect the water 

pump working. Water level in basin is detected by this 

level detector (J17 sensor indicates minimum water level 

NO, take a look on CCB2.0 or CCE2.0 manual). 

 

2. Maximum level detector (high level S2): 

The maximum level is used as a security system in a float 

valve regulation water feed possible failure event. It must 

not be used to regulate the fresh water inlet. In case the 

equipment has a filling solenoid valve, connect it to this 

level so that it is cut for safety (J16 sensor indicates 

maximum water level NC, take a look on CCB2.0 or 

CCE2.0 manual). 

 

 

Remark:   Max Voltage: 175 Vcc / 110 Vca  

              Max Current: 1 Acc 

             Temperature: -20...120ºC 

              Min. Density: 0, 75 gr/cm3 

 

 

Figure 1: Explanatory diagram to confirm which 

components are managed by levels S1 and S2.  

Itôs not a unifilar diagram. 

 

  

 

N.C. = normally closed       ALTO= High level S2 

N.A. = normally open           BAJO= Low level S1 

C= Common 

 

Example connection to CCB2.0 or CCE2.0  
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            [Remark] Pin 5 (/) must be left without connection. 

                                     

Mesh to fix the float: 

 

 

 

 

 

 

 

 

 

 

 

 

 

N.C. = normally closed     ALTO= High level S2 

N.A. = normally open         BAJO= Low level S1 

C= Common 

 

Figure 2: Circuit diagram showing the 

interdependence between pins and wire 

colours of the M12 connector with 3m 

cable. 
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Remark: Remove the fixing mesh when the equipment is placed on its final location just before 

commissioning. 

11.2 E. Setting valves regulating  evaporative cassette  irrigation flow. 

Adjust the irrigation valves of the evaporative cassettes so their 

surfaces are uniformly wet. The empirical value of approximately 1 

litre/second for each square metre of irrigation surface is enough to 

exceed the water needed for evaporation. it is necessary to ensure the 

irrigation of the panels has excess water falling into the water tank. 

Excess irrigation water is important to ensure constant and superficial 

washing of the panels. 

ü Inorganic panel Systems: Calculation of water flow for Cassette: 

¶ X = Cassette width [m] 

¶ S = Cassette thickness [m] 

¶ QR = Water flow rate per cassette 

 

ὗ  8z 3z φπ 

 

Example: Calculation of water flow for Cassette ï Inorganic panel system 

¶ X = 500mm 

¶ S = 150mm 

ὗ 8z 3z φπ  πȟυz πȟρυzφπ ȟ  ■Ⱦ □░▪ 

ü Organic panel Systems: Calculation of water flow for Cassette: 

¶ X = Cassette width [m] 

¶ S = Cassette thickness [m] 

¶ QR = Water flow rate per cassette 

 

ὗ  8z 3z ρȟςz φπ 

 

¶ Example: Calculation of water flow for Cassette ï Organic panel system 

¶ X = 500mm 

¶ S = 150mm 

ὗ 8z 3z φπ  πȟυz πȟρυzρȟςz φπ ȟ  ■Ⱦ □░▪ 

 

Remark: In the selection sheet of the HEF2 Series you will find the flow rate in L / min of each cassette. 

 
The adjustment is done 

with a flat screwdriver. 

Regulation valve + 

flowmeter 1/2 in brass to 

adjust the irrigation of 

each cassette 

Figure 1: 
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11.2 F. Adjusting the constant bleed-off regulation valve. 

The importance of constant bleed-off based on conductivity 

 

Water evaporates because the water vapour pressure is higher in the evaporative panel than in the air passing 

through it. Since only the water evaporates, dissolved mineral salts remain in solution, which gradually 

increases their concentration, despite new water being added to compensate for the evaporation.  

 

In order to prevent the formation of mineral deposits on the surfaces of the evaporative panel (giving rise to a 

progressive increase in air pressure drop and reducing operational performance) it is essential to drain off 

some of the recirculated water to the network during the evaporation. 

 

Bleed-off based on the COC (cycle of concentration). 

Bleed-off = Evaporation (COC-1) 

 

Cycle of concentration COC based on conductivity (100-1000 µS/cm). 

Comment: Always in line with the recommended parameters of the drinking water supply. 

Å 100 ÕS/cm = 9 COC  

Å 550 ÕS/cm = 6 COC  

Å 1000 ÕS/cm = 2 COC 

 

 

Calculation example: 

Å Based on drinking water network parameters  

Å Water evaporation= 3.23 l/min  

Å Water conductivity= 550 ÕS/cm  

Å COC= 6  

Å Bleed-off = 3.23/(6-1)= 0.65 l/min 
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Initial approximate settings can be made as 10% of the total flow of the irrigation. By regularly observing the 

state of the panels (on the air input side), after 1 or 2 weeks in use, if there are no white mineral deposits on 

the surfaces, the bleed-off flow can be reduced, or on the other hand, if there are lime deposits, it can be 

increased.  

 

 

Remark: The flow of the constant bleed-off cannot fall below 0,31 L/min. The flow in L/min of the bleed-off can 

be found on the HEF2 Series selection sheet. 
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12. CONNECTIONS AND SETTINGS/REGULATIONS FOR HEF2-DW (DIRECT WATER 

SERIES). 

12.1. General external and connection dimensions. (Standard)  

12.1.1  External measurements tolerances & GAP between cassettes. 

 

GAP between cassettes(*) 

1. For 1, 2 and 3 cassettes the total GAP between them is 10mm. 

2. For 4 and 5 cassettes the total GAP between them is 15mm. 

(*) The by-pass obtained because of this GAP will be eliminated by joints attached at the cassettes sides. 

 

TOTAL WIDTH +/- 4 
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12.1.2  Dimensional drawing for water supply & drain connections.  

WATER SUPPLY AND BASIN DRAINING (STANDARD) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

660 
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12.1.3 Water basin leg measurements. 

 

 

 

 

OMEGA TYPE LEG 

 

 

 

 

 

 

(*) 50 mm for models with HEF2E WIDTH Ó 2975 mm 
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12.2. Schematic connections 

 

 
 
 
 

A 
Connection to the wáter supply (connection to 

external water at between 1 and 6 bar) 
G 500 mm gaps recommended for maintenance 

B Connection the drain to the water trap H 1/2ò ball valve to cut off water feed 

E 
Setting of the irrigation valves in each 

evaporative cassette 
I 

1/2ò ball valve for draining manifold and 

irrigation system 
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12.2 A. Connection to the water supply. 

¶ Connect the water supply (A) to the İò male BSP-M (6) using suitable piping with a cut-off valve (1).  We 

recommend the installation of a 0,5mm filter light (2). 

¶ In the HEF2 Series-DW, when the temperature of the feed water is below the dew point of the downstream 

air flow after the wetting panel, FISAIR recommends to isolate the stainless steel manifold and pipes to 

prevent possible condensations.  To work according to hygienic certificate VDI6022 (ISO846) the isolations 

should also meet that standards. 

 

Remark: How to avoid standing water in the water supply:  

o If the distance from the supply valve to the main water supply line (with continuous water flow) Ó 

2m:  

Á Install a non-return valve before the cut-off valve. 

Á Install a 3-way valve, before the non-return valve, with a return line to the main water 

supply line, to avoid water retention. 

o If the distance from the supply valve to the main water supply line (with continuous water flow) 

<2m:  

Á Only the non-return valve is installed before the cut-off valve. 
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12.2 B. Connecting the drain to the water trap. 

¶ Connect the 3/4 ñcommon outlet (BSP-Female) for the draining / overflow / constant bleed-off (3), with no 

cut-off valve, to the network. 

¶ The connection of the water outlet to the drainage must include a water trap (5) high enough (2H) to 

exceed the pressure in the system, so the water tank can be completely emptied, for hygiene reasons. 

The system will also have the normal slope of typical drainage lines. 

¶ Recovering water from the humidification process into the drinking water mains is absolutely prohibited. 

¶ The siphon must be able to drain freely and must not be connected directly to the sewer pipe. 

12.2 E. Setting of the irrigation valves in each evaporative cassette 

 

¶ 12.2 E.1. Individual water flow for each Cassette (QRn) Ó 0.3 l/min 

Adjust the irrigation valves of the evaporative cassettes so their 

surfaces are uniformly wet. It is necessary to ensure the irrigation of the 

panels has excess water falling into the water tank.  

 

Excess irrigation water is important to ensure constant and superficial 

washing of the panels.  

 

 

Figure 1 
The adjustment is done 

with a flat screwdriver 

 

Regulation valve + 

flowmeter İò in brass to 

adjust the irrigation of 

each cassette 

Deposit emptying  

3/4ò BSP-H 
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Calculation of water flow for Cassette: 

 

 

 

 

The following relationship exists between the water flow rate (QRT) and the evaporation rate from each 

cassette (QTOT): 

ὗ  ὗ σzȠ  ὗ ὗ  

ὗ  ὗ ᶻ
ὢρ

ὢρ ὢς
σz 

ὗ  ὗ ᶻ
ὢς

ὢρ ὢς
σz 

 

Example calculation of water flow for cassette: 

 

 

 

 

 

 

 

 

 

 

ὗ  ὗ ᶻ
ὢρ

ὢρ ὢς
σz ςz

τππ

ρπππ
σz ȟ ■Ⱦ□░▪ 

ὗ  ὗ ᶻ
ὢς

ὢρ ὢς
σz ςz

φππ

ρπππ
σz ȟ ■Ⱦ□░▪ 

 

ὗ  ὗ σz ςz σ  ■Ⱦ□░▪ὗ ὗ   

 

 

 

ςȟτ ὰȾάὭὲπȟσ ὰȾάὭὲ 

X2 X1 

Cassette 1 

%SUP1 = 

 

ρzππ  

Cassette 2 

%SUP2 = 

 

ρzππ  

X2= 600 X1= 400 

Cassette 1 

%SUP1 = 40 

 

ρzππ  

Cassette 2 

%SUP2 =60 

 

ρzππ  

¶ QTOT = Total flow rate to evaporate (l/min) 

¶ QRn = Water flow rate per cassette (l/min) 

¶ QRT = Total water flow (l/min) 

¶ X1 = Width cassette 1 (mm) 

¶ X2 = Width cassette 2 (mm) 

 

¶ QTOT = 2 l/min 

¶ X1 = 400 mm 

¶ X2 = 600 mm 
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12.2 E.2. Individual water flow for each Cassette (QRn) < 0.3 l/min 

In this particular case, the equipment has a general regulation valve (prior to the individual distribution 

of each irrigation) that helps to control the pressure of the individual irrigation valves of the stages: 

 

1. Calculation of the general regulation flow (QREG):  

 

It has to be regulated 20% more than the flow defined in the 

equipment. 

ὗ  ὗ ρzȟς 

 

¶ QREG = General regulation flow (l/min) 

¶ QRT = Total water flow (l/min) 

 

Example calculation for the general regulation flow: 

 

¶ QRT = 0,6 l/min 

ὗ  ὗ ρzȟς πȟφz ρȟς ȟ  ■Ⱦ□░▪ 

 

 

 

Location of the general regulation valve: 

 

¶ HEF2E height < 750 mm 

 

            With 3 way motor-valve valve                                     Without 3 way motor-valve 

                   

 

 

 

 
The adjustment is done 

with a flat screwdriver 

 

Regulation valve + 

flowmeter İò in brass to 

adjust the irrigation of 

each cassette 
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¶ HEF2E height Ó 750 mm 

 

              With 3 way motor-valve valve                                     Without 3 way motor-valve 
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2. Calculation of the particular irrigation flow for each cassette: 

 
Adjust the evaporation cassette water valves so their surface appears 

uniformly wet. It is necessary to ensure the irrigation of the panels has 

excess water falling into the water tank.  

 

An excess of water is important to ensure the continuous washing of the 

panel surfaces. 

 

 

 

 

 

Calculation of water flow for Cassette: 

 

 

 

 

 

 

 

The following relationship exists between the water flow rate (QRT) and the evaporation rate from each 

cassette (QTOT): 

 

 

ὗ  ὗ σz Ƞ  ὗ Вὗ  

ὗ  ὗ ᶻ
ὢρ

ὢρ ὢς
σz 

ὗ  ὗ ᶻ
ὢς

ὢρ ὢς
σz 

 

 

 

X2 X1 

Cassette 1 

%SUP1 = 

 

ρzππ  

Cassette 2 

%SUP2 = 

 

ρzππ  

¶ QTOT = Total flow rate to evaporate (l/min) 

¶ QRn = Water flow rate per cassette (l/min) 

¶ QRT= Total water flow rate (l/min) 

¶ X1 = Width cassette 1 (mm) 

¶ X2 = Width cassette 2 (mm) 

 

Flow regulation is by 
adjusting the black 
nut, once the water 
flow is circulating. 
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Example calculation of water flow for cassette: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὗ  ὗ ᶻ
ὢρ

ὢρ ὢς
σz πȟρυz

τππ

ρπππ
σz ȟ  ■Ⱦ□░▪ 

ὗ  ὗ ᶻ
ὢς

ὢρ ὢς
σz πȟρυz

φππ

ρπππ
σz ȟ  ■Ⱦ□░▪ 

 

ὗ  ὗ σz πȟρυzσ ȟ  ■Ⱦ□░▪ὗ ὗ   

  

X2= 600 X1= 400 

Cassette 1 

%SUP1 = 40 

 

ρzππ  

Cassette 2 

%SUP2 =60 

 

ρzππ  

¶ QTOT = 0.15 l/min 

¶ X1 = 400 mm 

¶ X2 = 600 mm 
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13. CONNECTIONS AND SETTINGS/REGULATIONS MADE FOR OPTIONAL 

ACCESORIES. 

13.1. Optional accessories schematic connections for recirculated water HEF2 series. 

 

 

 

 

 

 

 

 

 

A Connection of the water tank filling solenoid 
valve. This solenoid valve is supplied loose for 
installation by others 

B Connection of the zone motor-valve for 
automatic draining. This motor valve is supplied 
assembled. 

C Flexible connector for the water supply 

D Rigid external connection in PP-R (1/2 "BSPT-M) 
for water supply 

E Rigid external connection in PP-R (1"BSPT-M) for 
draining 

F U.V. light disinfection system 

G Perimeter closure cover plates 

H Solenoid valve(s) connection for stage control 

I  Basic control panel with conductivity control  
(*)(**)  

J HEF2E series for duct 

K Piping system in stainless steel 

L Cuadro de control básico CCB2.0 Basic Control 
panel (*) 

M CCE2.0 Stages control panel (*) 

P Stages control panel with conductivity control 
(*)(**)  

Q Anchor eyebolts  
  

(*) Go to the corresponding control panel manual  
(**) To locate the conductivity sensor in the tank, go    
to point 13.14 
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13.2. Optional accessories schematic connections for direct water HEF2-DW series. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C Flexible connector for the water supply 

D Rigid external connection in PP-R (1/2 
"BSPT-M) for water supply 

E Rigid external connection in PP-R (1"BSPT-
M) for draining 

F U.V. light disinfection system 

G Perimeter closure cover plates 

H Solenoid valve(s) connection for stage 
control 

J HEF2E series for duct 

K Piping system in stainless steel 

N Connection of the 3-way motor-zone valve 
to manage the water feed and emptying of 
the manifold/irrigation system 

Q Anchor eyebolts  
R HEF2E-DW without collector 
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13.3 A. Connection of the 24V or 230V water basin filling N.C. solenoid valve (supplied loose 

for installation by others) (*) 

In the case of HEF2 series of recirculated water, the maximum level must manage this solenoid valve. It is 

used as a security system in the event of a possible failure of the float valve. It must not be used for regulating 

the water feed. The float valve is the responsible for the regulation. 

 

PARKER TYPE SOLENOID VALVES 

 

 

(*) In the HEF2 series of recirculated 

water this solenoid valve must 

always be installed upstream of the 

float valve.  

 

In the HEF2 series-DW (Direct 

Water), this solenoid valve 

manages the water feed of the 

irrigation system (it will be supplied 

assembled on the unit). Eliminates 

the standard 1/2ò ball valve and 

makes it impossible for the 3-way 

motor-zone valve to be assembled. 

24 VCD 

VAC/VDC     8/9 
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DANFOSS TYPE SOLENOID VALVES 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(*) In the HEF2 series of 

recirculated water this solenoid 

valve must always be installed 

upstream of the float valve. 

In the HEF2 series-DW (Direct 

Water), this solenoid valve 

manages the water feed of the 

irrigation system (it will be 

supplied assembled on the unit). 

Eliminates the standard 1/2ò ball 

valve and makes it impossible for 

the 3-way motor-zone valve to be 

assembled. 

Electric supply : Service 

voltaje/Frecuency/Power 

Tipo 24Vdc 24Vdc/-/16W 

Tipo 24Vac 24Vac/50Hz/11W 

Tipo 230 Vac 230Vac/50Hz/11W 

Watter supply Conexión  İò G 

Work condtions 

Room temperature 

renge 

-40ºC..50ºC 

Fluid temperature 

range 

-30ºC..100 °C 

Grado de proteccion 
IP65 

L1/N 

 

L1/N 

 

G 1/2ò brass w§ter filling N.C. 

solenoid valve 

24Vac/Vdc conector (L1+N+T) 

230Vac conector (L1+N+T) 

24Vac/Vdc coil 

230Vac coil 
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13.4 B. Connection of the N.C. motor-zone valve for automatic draining of the HEF2 series. 

(Recirculated water) 

 

 

DRAIN/EMPTY VALVE RW  
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RECIRCULATED WATER ACTUATOR  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24 VDC voltaje supply 

230 VAC voltaje supply 
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 [Nota], When the motor-valve is connected to CCB2.0 or CCE2.0 control panels, the S1 (purple) and S3 

(white) cables must be connected to the ñFeedbackò connection J15 (See CCB2.0 or CCE2.manuals) 

 

The power connections are according to the manual of the CCB2.0 or CCE2.0. 

 

Wiring diagram 

24 VDC 

  

230 VAC 

 

                         

 

Sentido de giro: 
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 Control for manual operation 

 

 

Dimensions 
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13.5 C. Flexible connector for the water supply. 

 

 [Remark]: It will be delivered unassembled; it must be connected to the inlet of the float valve in the 

case of recirculated water. In the case of direct water it will be connected to the input 1/2 ñBSPT-M. 

An İò ï 3/8ò reduction is supplied when the float valve is 3/8ò. 
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13.6 D. External rigid connector in PP-R (BSPT-M İ ñ) for the water supply. 

13.7 E. External rigid connector in PP-R (BSPT-M) for draining. 

 

External rigid connector out of the equipment (positive ñXò): 

 

 

 

(*) Dimension X to be defined by the client: Positive towards the outside of the basin and negative 

towards the inside (x for the draining and y for the supply). 

 

 

 

 

 

 

 

 

Water supply pipe in PP-R. (It will be 
supplied disassembled) 

 

Water Drain pipe in PP-R. (It will be supplied 
disassembled) 

 

Detachable link 

performance in PP-P 

(compression). Threaded. 

1ò BSPT-M / Å32 

Detachable link performance 

in PP-P (compression). 

Threaded. 

İò BSPT-M / Å20 
13.6 

13.7 
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External rigid connector into the equipment ï Water supply (negative Ymax): 

 

HEF2E RW Length [mm] 
Ymax Maximum value 

[mm] 
HEF2E DW Length [mm] 

Ymax Maximum value 
[mm] 

570 N/D 570 N/D 

670 N/D 670 N/D 

770 N/D 770 -65 

870 N/D 870 -115 

970 -30 970 -165 

1070 -80 1070 -215 

1170 -130 1170 -265 

1270 -180 1270 -315 

1370 -230 1370 -365 

1470 -280 1470 -415 

1570 -330 1570 -465 

1670 -380 1670 -515 

1770 -430 1770 -565 

1870 -480 1870 -615 

1975 -530 1975 -665 

2075 -580 2075 -715 

2175 -630 2175 -765 

2275 -680 2275 -815 

2375 -730 2375 -865 

2475 -780 2475 -915 

2575 -830 2575 -965 

2675 -880 2675 -1015 

2775 -930 2775 -1065 

2875 -980 2875 -1115 

2975 -1030 2975 -1165 
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External rigid connector into the equipment - Water draining (negative ñXmaxò): 

 

HEF2E RW Length 
[mm] 

Xmax Maximum value 
[mm] 

HEF2E DW Length 
[mm] 

Xmax Maximum value 
[mm] 

570 N/D 570 -125 

670 N/D 670 -175 

770 N/D 770 -225 

870 -30 870 -275 

970 -80 970 -325 

1070 -130 1070 -375 

1170 -180 1170 -425 

1270 -40 1270 -475 

1370 -90 1370 -525 

1470 -140 1470 -575 

1570 -190 1570 -625 

1670 -240 1670 -675 

1770 -290 1770 -725 

1870 -340 1870 -775 

1975 -390 1975 -825 

2075 -440 2075 -875 

2175 -490 2175 -925 

2275 -540 2275 -975 

2375 -590 2375 -1025 

2475 -640 2475 -1075 

2575 -690 2575 -1125 

2675 -740 2675 -1175 

2775 -790 2775 -1225 

2875 -840 2875 -1275 

2975 -890 2975 -1325 
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Installation of draining external rigid connection: 

 

The draining piping set is delivered disassembled. The overflow and drain links must be screwed together (*): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(*) The piping set must first be inserted through D32 hole in the wall of the AHU or Duct. Once 

inserted, it must be threaded through the threaded fitting at the overflow and drain connection 

points. In the case of supply extension, the same procedure is used, with a D20 hole.  

 

(*) 

(*) 

(*) 
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13.8 F.  U.V. lamp disinfection system.  

ULTRAVIOLET LAMP. 

Concerns related to pathogenic organisms in the water causing illnesses and 

contaminating industrial processes, have led FISAIR S.L.U to provide the optional 

integration of ultraviolet technology in its evaporative units. This type of system 

eliminates bacteria, viruses and other pathogens, prevents their reproduction, and 

results in completely safe drinking water. 

 

U.V. radiation is one band of the electromagnetic spectrum. It has more energy than 

visible light. The irradiation of germs presents in the water with U.V. light harms their 

DNA molecules (figure 1) in a number of ways, which prevents cell division and kills 

them. The most harmful radiation for germs has a wavelength of 254 nanometres. 

The DNA exposed to this energy can only absorb up to a maximum, after which there 

is an irreparable inactivation of the growth of the pathogens. 

13.8 F1. External fill/water supply UV lamp disinfection system. (For direct water) 

ULTRAVIOLET LIGHT DISINFECTION SYSTEM + WATER FILTERS 

 

The only control panel included as standard is the one that comes with the UV lamp itself. (Figure 2).  

The 50µ and 5µ filters are delivered loose for assembly in final installation. Specific key is delivered. 

(*) This solenoid valve is not delivered assembled with the optional UV lamp. The solenoid valve is the filling option defined 

in point 13.1.A. and is delivered loose. 

 

Figure 2: 

Control panel 
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13.8 F2. UV lamp disinfection by immersion at the water basin. (For recirculated water) 

 

Note: Be careful when mounting the UV-C lamp due to the fragility of the quartz crystal of the emitter. 

 

UV-C LAMP INSTALLATION PROCESS  

 

For quartz glass protection, the 

UV-C lamp is delivered 

disassembled. It must be mounted 

and placed on the pre-installed 

UV-C lamp holder inside the basin. 

 

 

 

 

 

 

 

 

Delivered components: 

 

¶ UV-C lamp + quartz glass enclosure + ballast + wiring, in its box for protection. 

 

¶  UV-C lamp supporting plate, pre-installed in the basin. See point "location of the UV-C lamp(s) 

according to A=WIDTH HEF2 series. 

 

 

 

 

 

¶ Ballast support. Pre-installed at the ballast and inside the UV-C box. 

 

 

 

 

 

 

 

UV-C lamp 

supporting plate 
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UV-C lamps installation procedure: 

1. Mount the lamp following the sequence shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

   

 

1 

2 

3 

Note: Before inserting the lamp into the quartz glass 

protective shell, insert the spring (attached with the lamp) 

to fix the connection. 
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2. Insert the lamp into the basin, placing it on the UV-C lamp supporting plate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

5 
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Note: If the U.V. lamp glass touches the ballast, it will be necessary to install the clamp supplied in the 

box together with the ballast. 

 

 
 

 

3. Place the ballast in the basin by means of its two hooks. The recommended position of the ballast(s) 

varies according to A=WIDTH HEF2 series. See point "Ballast location for equipment installed in 

U.T.A. or Duct". 

 

 

 

There is 1 m of cable between the UV-C lamp and the ballast and 10 m of cable between the ballast 

and the power supply. 

 

 

 

 

4. Connect the power supply of the UV-C lamp to 230V/IN/50Hz. 

 

 

L1= Line= Brown ; N= Neutral= Blue ; GND= Yellow= Ground 

  

5. In case of using the CCB2.0  basic control panel or CCE2.0 stages control panel, connect the power 

supply of the lamp to terminals J10. See the manuals MCCB2.0 (basic control board) or MCCE2.0 

(step control board) for more information. 
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BALLAST LOCATION FOR EQUIPMENT INSTALLED IN A.H.U. OR DUCT: 

 

 

FIGURE 1: Immersion lamp at duct HEF2E systems 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 2: Immersion lamp at AHU HEF2E systems  

             

                         

 

 

 

 

 

 

 

 

 

 

 

 

 [Remark]: The ballast canôt be introduced into the water of the basin (It has IP65 protection degree). 

 [Remark]: The excess cable should always be positioned out of the raft water. 

 

 

 

Ballast 

UV lamp 

(emitter) 

 

Emitter 

wiring 

 

Control panel 

wiring 

 

UV lamp 

(emitter) 

 

Ballast 

 

Control panel 

wiring 

 
Emitter 

wiring 
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 LOCATION OF UV-C LAMP(S) ACCORDING TO A= HEF2 SERIES WIDTH. 

 

 

A= HEF2 series width Ò 770 mm Ą 410 mm emisor U.V. lamp (x1 units) 

 

 

 

 

 

 

 

 

 

 

 

 

770 mm < A= HEF2 series width Ò  1975 mm Ą 730 mm emisor U.V. lamp (x1 units) 

 

 

WIDTH ñAò 
[mm] 

U.V. LAMP 
LENGHT 
[mm]  

Nº OF U.V. 
LAMPS 

TOTAL 
POWER[W] 

A Ò 770 480 1 40 

770 <  A Ò  
1975  

730 1 80 

1975 < A 730 2 2x80 

A= HEF2 series width 

Control panel 
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1975 < A= HEF2 series width Ą  730 mm emisor U.V. lamp (x2 units) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 














































































































































