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X: MOISTURE CONTENT (g/kag of dry air)
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Kangat » Xiangper
HU f

cD Combined dampers rHC | Humidity controller
HC | Healing coil AC | Humidifier capacity controller
G Cooling coil i Return temperature sensor
HU Adiabatic humidifier rh Main humidity sensar
TC | Temperature controlles thy | Limil hurmidity sensor
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MD Motor-driven damper AC Humidifier capacity controller
AFC | Antifreeze coil rHC Humidity controller
CcC Cooling coil L Inlet temperature sensor
RC Post-heating coil tha Room humidity sensor
HU Adiabatic humidifier thy | Outlet limit humidity sensor
afC | Antifreeze coil controller t Delivery temperature sensor
Temperature coniroller

Saturation

efficiency = 34% /

/./

X (aykga)

MOANGTN N2V MNY NYPa

— - Xyp= 144 0./kt

/ M |A - Q——-—— —————— ——xrar?t=g.ﬂ gyl'lb
p .af_(___,.'_"- TIM(? ————— —— Xpum =Xp=6.2
- ] "1
E——F [ | | [
= | i | Il
| | , G
W=14C | fyp=laga=3C; 10
I |
fwp = 19.6°C tora= 40.0°C
/ v =
Saturation "é
efficiency 1= 64% =
__________________ o Higgy= 105
| \ 1arget
| A= S s — - Xraal = Xtarg
| |
i ; e — — — — -~ Xext = Xpre =
|- |

I
| | |
twp=17.4°C |

treal = target = 26°C




™%, CONTELTECHNOLOGIES
"-::. s, ‘g'.;.",.;." for Smart Manutzcturing

01911 P00 PVN NOVYYN

NS OOV DI DOV DO -

DYVLOYN
TN AYN NNINRNN MND NN NWITY -

XN MDON IIN

DINN DNMIY NN POPN SVINTN NP

NN NOIVON

HIELBERO 556 Sl

TR MOV NN NI MND -
)7

D9 MNY2 10% rH 5w »y»w




P
A B, CONTELTECHNOLOGIES

for Smart Manutacturing

ON NN MNI DY NNV
95%trH - 90 M > 7TN2 MM
DIN IPYN JY NNV NIVNN.

NN DY MIYDY I8IN2



ey N
P 4:;%., CONTELTECHNOLOGIES
e, S 's‘-'z."’ for Smart Manufacturing
- L -4.4,%!.? ‘?'-"
R
‘ al
f;\ -
20 2N

25Ya PIVA_NIN DY NPV
. DNY DARa NYATY NOANT. NN
| - ~119109209

IIF:.-‘ - -
£ 20~ 24 °C, 60 -70%rH" =0 5
MY MOVE —

!




Vegetable/fruit

Temperature <C

Humidity %orH

beans 0...4 90...95
carrots 0 98...100
mushrooms 0] 90

! fresh onions 0 95
potatoes 3...10 90...95
apples -1...4 90
bananas 12-17 85...90
grapefruit 10...15 85...90
pears -1.5...0,5 90...95
oranges 0...9 85...90
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Bacteria

Viruses

Iould

Mites

Respiratory infections
Rhinitis and allergic Asthma
Chemical interactions

Czone production
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compactSteam
immersed electrode 1-3 kg/h mains water

humiSteam X-plus, Basic & Wellness

immersed electrode 1-130 kg/h mains water
heaterSteam
immersed heaters 2-60 kg/h mains and demi water
"~ gaSteam
gas fired 45-180 kg/h mains and demi water
KUE kits
immersed electrode 1-45 kg/h mains water

Short Absorption Manifold
Live steam network 1-900 kag/h =
Intemnational Mesting Asia Pacific Humidification - Suzhou, April 8th 2008 @
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humiFog
compressed water 100- 200 -320 -460 -600 I/h demi water

humiDisk

mains water 1or6,51/h centrifugal

humiSonic x FC

demi water & main water 0,5 mechanical resonance

ChillBooster

mains & demi water 100-500-1000 I/h Low compressed water

optiMist

50 -100 -200 -400 -800 -1000 I/h mains & demi water Low compressed water

WTS

90_180 7/ 320 — 600 - 1200 I/h reverse osmosis system
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4 | direct connection 0 : : : : : : : : :
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. . | NO solenoid valve RE— -

[fficiq_-:::'.\l

Salutians.



S %, CONTELTECHNOLOGIES
{}.*

far Smart Manutacturing

D2120 090 29) 52219139V VP 9N MNON

e

1

@@@@@é

1 Anti-foaming sensor
2 | Feed tank, (3) overfill diaphragm, (4) Fill
diaphragm
S Electrodes for conductivity
measurement
6 Equaliser pipe
/ Feed pipe
8 Fill-up pipe
9 Level sensor
10 Overfl ow pipe/drain
12 Drain pump
13 Anti-adhesive fi Im
14 Overtemperature sensors (PTC)
15 Heaters
16 Water temperature sensor (NTC)
17 Thermal insulation
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Tmin 2min 3min 4min

PWM : n21¥9 199y

Steam prod = 10%

Power applied 10% of time

Off 90% of time

|

/—I

Steam prod. = 50%

Power applied 50% of time
Off 50% of time

Steam prod. = 100%

Power applied continuously
t
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Zone wires (valves,
probes, etc)
—— Fieldbus
— Pressurized water
--- pipe
1 Backup wiring

- Check valve l
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less maintenance

less dust sprayed into the environment

more hygienic U

less than (100uS/cm, 5= fH)

UNI8884 (VID6022/VDI3803): Requirements and treatment
of water cooling and humidification system

v

External R.O. system
required

High
Effic I ency

Salutians.
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WTS with Expansion Vessel

I l 1 meter

ON / OFF by pressure switch
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Series Connection

MEMBRANE

TEE B VALVE =

:<4

High

Efficiency
Salutions.
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g waterkg dry air)

(g waterkg dry air)
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Dry bulb temperature Dry bulb temperature




Direct Evaporative Cooling (DEC)

(g water /
ool e 00 mh kg dry air)
.-'. & [ )
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N T *:5"'* For Smart Manusacting 0% r.f 0 B% A% El)
-'.:::.,4:*:§.‘ e ad L o T 3 . . B | : L U.DEE
‘_T.- ‘-i .|.::‘-.. .
" B " - s ~0.020
I : .E
’ L0015 ®
=
B 0.010 -
5 | :E
L 0.05
I I T T T T T T R T T T -1 G
-0 5 0 5 1 15 20 25 30 35 40 45 50 {*Q)
Ory bulb temperature
(1) Osens = Ga : cpa* (tz_ t1}
where :

q,.,, = sensible heat. in kKW:
G, = air flow-rate, in kg/s:
C,. = specific heat of dry air at constant pressure = 1.005 kl/(kg - K).

In the example shown in the figure:

G, = 30000 m*h - 1.225kg/m’ = 36750 kg/h -> 10.2kg/s;
t,=30°C: 1 =25°C;

Q. = 10.2 - 1.005 - (30-25) ~ 51.255 kW.
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Cooling the air by water evaporation ———
directly in the supply air: 35kg/h of water

= INTHLLY i

approx. 0.68kW of cooling capacity per I/h 1K wer
of evaporated water

g

8,5kW saving

It humidifies the air.

OGO e O

)
/—I @ 35°C
30%rH ?  |@| | |
ﬁ { ﬁﬂ‘l“ A

S | ;
I : - 110000
xp

I

y

A

m3/h




Indirect Evaporative Cooling (IEC)

.' ‘l-..' L
e “%,%, CONTELTECHNOLOGIES A% 18 30.000 m%h 9 “‘f‘” :
"::-_ g ':'?"* for Smart Manutacturing T3 r.H kg ry a”]
ey » y 0.030
:I— — /) 80% 80k 40%
2 F.H. _‘H\.\ J 0% r ..L' .;._,r = G'{]ES
| &
D:28°C, i - 0.020
SE0h rH FO%G r.H ’/
P - - 0.015
/'f q D
: v L 0.010
"'__.r'".'// A
o | 0.05
T T T T T T T T T T T I ﬂ
10 -5 0 5 10 15 20 25 30 35 40 45 50 (°C)
Dry bulb temperature
Fig. 2.9 Indirect evaporative cooling
In the latter case. the amount of sensible heat removed is:
Q. = 10.2-1.005 - (28-18) ~ 102.51 kW,
with a further saving of 41 kW.

x: Humidity ratio




Indirect Evaporative Cooling (1EC)
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1k er
the heat recovery unit: it sensibly cools the outdoor
air thus reducing the load at the cooling coil. he %o

Smaller coil, smaller chiller, lower running costs. 42kW ide air

IEC does not humidify the indoor ambient: it only 15KW electric savin

doessensible cooling. Ll
{00kg/h ¥
. 18 9 :
outside air @ H
._\ ¢ ' 30°000m3/h
[ == - | ’ m ¢
S8l goo——y—"" C
n % l [
< o . o - conditioned
285C 0/ e \_&Ey W &
55%rH . exhaust air 70%['H__‘_ ' '

3 - pressurized water 5 -'drop separator
4a - rack for cooling & - heat exchanger
Ab - rack for humdification
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Ryax =4.320x hys x AX (H'H(Nf’} laver 'rfr.r'r)

= R = sprayed water

5 Jsprayed water = Ry evaporation
evaporation - * ) B
lsplaYEd water > Ryax = Revaporation = Rmax
ﬁ discharged air
5 (). 7% K : ( L 4

evap.cooling evaporation

Pm*apﬁcﬂa!fng hot summer air

= Xd
EER

i e

Tap and filter are
1

chillBooster

cooling/atomizing nozzles
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TECHNICAL FACTORS

IDENTIFICATION OF THE FAMILY OF HUMIDIFIERS
(APPLICATION -> ISOTHERMAL, ADIABATIC)

AIR HANDLING PROCESS
(WATER FLOW-RATE Q in kg/h)

SELECTION BASED ON Q

SELECTION BASED ON ENERGY SOURCE AND CONSUMPTION

CONSTRAINTS ON TH [°fH] & s [uS/cm]

COST FACTORS

INITIAL COSTS

RUNNING COSTS

PURCHASE COST

INSTALLATION COST

ENERGY COST MAINTENANCE COST
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SPACE WITHOUT OBSTACLES DOWNSTREAM
THE HUMIDIFIER FOR THE ABSORPTION OF
THE ATOMISED STEAM/WATER

DEPENDS ON THE AIR SPEED, DESIRED %rH @

ISOTHERMAL
MIXING ||- |
0.5-1.5 METRES O

“
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HEATERS
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POWER RATINGS [kW]

0,01 0,1 1 10 100
IMMERSED ELECTRODES: 1-130 KG/H 1- 1“||y||||\|||\|||||i
HEATERS: 2-60 KG/H 1-a5kw |[|H
NETWORK STEAM: 25-180 KG/H 50-500W Il
GAS: 40-160 KG/H 80-200\v

COMPR. AIR + WATER: 60-230 KG/H 6.5-26KW
PRESSURIZED WATER: 60-350 KG/H 300-1750W

CENTRIFUGAL: 5-10 KG/H 500-1000Wjj

ULTRASONIC: 0,5-18 KG/H 5o-1qw
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SPECIFIC CONDUCTIBILITY s g 50oc [uS/cm]

1.00 1.20 1.40 1.60
0 200 400 600 800 O 0 0 0

| | |
IMMERSED ELECTRODES Illhllllili

HEATERS

NETWORK STEAM

GAS
COMPR. AIR + WATER (UNI8884) |1l Gy
PRESSURIZED WATER ||

ULTRASONIC |

CENTRIFUGAL IIII!I-IFII—
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Considering a Mater-Slave configuration (Humidification load = 288 Kg/h, Water sprayed = 333Kg/h)

Cost of Unit «
(Considering Master Cabinet, Slave Cabinet, Rack ECDS)
21000 € (Final Price, cost of 1 system)

Energy consumption -«

(Considering 2500 hours per years, cost of electrical energy 0,20 €/kWh, Electrica
consumption 4W/kg'
J L]

Num.Hours x Electrical consumption x Cost of energy x Water sprayed / 100C

2500 x4 x 330 x 0,20
1000

= 580 € (Final Price, Energy consumption)

Water consumption ¢
(Considering 2500 hours per years)
Water sprayed x Num.Hours

165 x2500 x 1,5 = 536’000 L (Liters of water for years)

Maintenance -
(Considering in 1 years, Kit of seals, kit valve)
600 € (Final Price, cost of 1 system)

Extra energy consumption for Heat coil -
(Considering in 1 years)

20000 € (Final Price with Gas coil)

60000 € (Final Price with Electrical Coil)

High
Efficiency

Solutions

Y




v '“':‘?-'-%% . CONTELTECHNOLOGIES
-:::5:5:5,?';:‘?“ For Smart Manusactaring n,,:b: n’,N’:

Considering Humidification load = 288 Kg/h (Solution with 3pcs. Of UE9QOXL)

Cost of Unit -
(Considering Units, Distribution system, Hoses)
14000 € (Final Price, cost of 1 system)

Energy consumption -

(Considering 2500 hours per years, cost of electrical energy 0,20 €/kWh, Electrical
consumption 750W/kg)
Num.Hours x Electrical consumption x Cost of energy x Hum.Load / 1000

2500 x 750 x 330 x 0,20
1000

= 108750 € (Final Price, Energy consumption)

Water consumption -
(Considering 2500 hours per years)
Water spraied x Num.Hours

140 x2500 x 1,15 = 403’000 L (Liters of water for years)

Maintenance -
(Considering in 1 years, Cylinders for 3 units, Fill and drain
Valve)

1500 € (Final Price, cost of 1 system)

FINAL INVESTIMENT
125000 €

High
Efficiency

Solutions

Y
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Considerina Humidification load = 288 Kg/h (Solution with 3pcs. Of UE9QOXL)

N
B

COST OF INVESTIMENT

21000 € §> 14000 €

COST OF RUNNING

600 £ + 40000€ (Heat Coil) @ 108’750 €

COST OF MAINTENANCE

400 € @ 1500€

High

Efficiency
Solutions

EV-Y'Y
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