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Water Heaters

Technical Information

Applications of water heaters

Hot-water heaters are intended for air heating, from sim-
ple venting installations to sophisticated air-handling
systems. They are designed to be installed directly in
square air ducts. Ideally, they can be used along with
other components of the Vento modular system which
ensure inter-compatibility and balanced parameters.

Operating conditions

The heated air must be free of solid, fibrous, sticky and
aggressive impurities. The heated air must also be free
of corrosive chemicals or chemicals aggressive to alumi-
nium, copper and/or zinc.

Maximum allowed operating parameters of heating wa-
ter:

B Max. allowed water temperature ............... +130°C
B Max. allowed water pressure .......... .......... 1,6 MPa

Performance properties of water heaters for common va-
lues of water temperature gradients, various air flow ra-
tes and inlet air temperatures for water as a heat-transfer
agent are included in nomograms in the data section of

this catalogue.
Figure 1 - Dimensions ] .
Dimensional Range

A x B [mm]
VO water heaters are ma-
300-150  ETEH nufactured in a range of
400-200 ten sizes according to the
- m A x B dimensions of the
500-250 m connecting flange (see fi-
gure # 1). Single, two and
500-300 m three-row heaters are avai-
lable for all sizes (except
600-300 for sizes 30-15 and 40-20
- only two and three-row
m heaters).
- Water heaters can be
- connected to air ducts in
_700-400 ey the same way as any
other Vento duct system
component. Connections
800-500 80-50 of all water heaters to the
heating water supply are
maximally standardized.
900-500 These heaters enable de-
signers to cover the full air
m flow range of Vento fans.
e Poloha a umisténi

When projecting the
layout of the heater location, we recommend observing
the following principles:

B If water is used as the heating medium, the heater
can be situated only in an indoor environment where the
temperature is maintained above freezing point (this
does not apply to heated air during operation).

B Outdoor installation is allowed only if an antifreeze
solution is used as the heating medium (mostly ethylene

glycol solution). In this case, the actual heater's para-
meters must be calculated using AeroCAD software.

B Water heaters can work in any position in which air
venting of the heater is possible. '

B Free access to the heater must be ensured to enable
control and service.

B An air filter must be installed in front of the heater to
avoid its fouling.

B The counter-current connection of the heater is nee-
ded to achieve maximum output.

B The heater can be situated either in front of or behind
the fan. However, if the heater is in front of the fan, the
heater output must be controlled so that the air tempera-
ture will not exceed the maximum allowed value for the
given fan.

B If the heater is situated behind the fan, we recom-
mend inserting between the fan and the heater a spacer
(e.g. 1-1.5 m long straight duct) to steady the air flow.

Materials and Design

The external casing of the heaters is made of galvanized
steel sheets. The headers are made of welded steel pi-
pes and finished with a synthetic coating. The heat ex-

Figure 2 - Heater's design

Heater's casing

Sumps are situated on both
sides of the headers.

-for NS 130 sensor

- for TACO valve

Fins (Al) on pipes (Cu)

Header Connections

Headers (tube head)

change surface is created by 0.1 mm thick aluminium
overlapping fins pulled on copper pipes of € 9.52 mm (3/
8"). As standard, VO heaters are manufactured in two-
row versions with shifted geometry (ST 25 x 22 mm).

All used materials are carefully checked so they ensure
long service life and reliability. All heaters are tested un-
der water for leakage using pressurised air of 2 MPa for
five minutes.

Figure 3 - Designation of Heaters

VO

50-30 | /

3R
|_ ...2R - two-row
...3R - three-row
A x B dimensions
Water heater

Designation of Heaters

The type designation of heaters in projects and orders is
defined by the key in figure # 3.

@ For instructions, refer to the section Installation, Maintenance and Service.
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Water Heaters

Technické informace

The heater's output is only valid for the selected opera-
ting conditions. Selected (i.e. nominal) operating conditi-
ons are specified by the air flow rate at air flow velocity
of 3.7 m/s, inlet air temperature of -15 °C and heating
water operating temperature gradient of +90 °C / +70 °C.
Nominal operating conditions are included in the nomo-
grams (according to the number) as an example.
Accessories like self-air venting TACO valve, SUMX
mixing set and NS 130R anti-freeze sensor featuring
short time constant (resp. other sensors) can be delive-
red. Accessories are not included in the heater delivery
so must be ordered separately.

Air-Venting of the Heater

To ensure proper operation of the heater, it is necessary
to install reliable air-venting, the best being automatic.
The TACO automatic air-venting valve with outer G1/2"
thread is designed to be screwed directly into the heater
header pipe. It must be installed on the very top of both
header pipes. @

Thanks to its small dimensions, it is suitable when
using the heater just below the ceiling.

Antifreeze Protection

Antifreeze protection of the heater is created by compre-
hensive interconnected equipment preventing freezing of
the heater in normal operating conditions. To ensure sa-
fety of the assembly, it is advisable to use proven Vento
components, the choice of which depends on the parti-
cular device and the selected control unit.
As standard, the antifreeze protection consists of:

— Control unit

— NS 130R water temperature sensors, NS 120

air temperature sensors and optionally

a capillary probe

— Inlet air damper controlled by the safety

actuator

— Mixing Set

A particular configuration of the antifreeze protection can
be specified using the catalogue of control units, respe-
ctively using AeroCAD software, available from REMAK
or their distributors.

Dimensions and weights

For important dimensions and weights (without water fil-
ling) of heaters, refer to figure # 5 and table # 1.

The connection for the heating water is provided with G
1" outer thread which is used for all heater sizes. Con-
nections for TACO valves and NS 130 sensor are provi-
ded with G1/2" inner thread.

Table 1 - Dimensions of water heaters

A B C D E F G [ m(2R) £10%
Heater

mmj|mmj|mm/|{mm| mm|mm|mm kg
VO 30-15 300 | 150 | 320 [ 170 | 340 | 190 | 130 4.1
VO 40-20 400 | 200 | 420 | 220 | 440 | 240 | 180 5,6
VO 50-25 500 | 250 | 520 | 270 | 540 | 290 | 230 6,6
VO 50-30 500 | 300 | 520 | 320 | 540 | 340 | 280 71
VO 60-30 600 [ 300 | 620 | 320 | 640 | 340 | 280 8,1
VO 60-35 600 | 350 | 620 | 370 | 640 | 390 | 330 8,8
VO 70-40 700 | 400 | 720 | 420 | 740 | 440 | 380 10,6
VO 80-50 800 [ 500 | 820 | 520 | 840 | 540 | 480 13,5
VO 90-50 900 | 500 | 930 [ 530 | 960 | 560 | 480 15,2
VO 100-50 |1000| 500 | 1030| 530 | 1060| 560 | 480 17,7

@ For instructions, refer to the section Installation, Maintenance and Service

Figure 4 - Heater with a mixing set

1 VO Water heater
2 TACO air-venting valve
3 NS 130R antifreeze sensor

™

LT

SUMX Mixing Set Components::

4 Corrosion-proof connecting hoses

5  Circulation pump

6  Actuated ESBE three-way control valve

Water
outlet

Water
inlet
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Water Heaters

Parameters

Figure 5- Dimensions of VO water heaters (type designation corresponds with table # 1)
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Heater Dimensioning

For nomograms showing the thermodynamic correlation
for each heater, refer to pages 157-174. All necessary fi-
nal parameters of the heater corresponding to the perfor-
mance job can be obtained from the nomograms.
B Required default parameters

- Selected heater's size

- Air flow rate (velocity in the cross-section)

- Calculated inlet air temperature

- Calculated water temperature gradient
B Determined final parameters

- Outlet air temperature

- Heater's output

- Required water discharge

- Water pressure loss

- Air pressure loss ©

€ The air pressure loss for all heaters can be determined from
the nomogram. As the design of the heaters is standardized, the
pressure loss only depends on the air flow velocity through the
heater. The nomogram also includes air flow rate - velocity
conversion curves for all heater sizes.

156I

Heater Dimensioning Procedure
H Outlet air temperature behind the heater @ for requi-
red default parameters ® @® can be determined from
the nomograms.
M If the outlet air temperature @ is the same or higher
than the required temperature, the heater complies with
the performance job.
B Maximum output of the heater @, maximum water
discharge @ and water pressure loss @ at maximum
discharge for the required default parameters ©®® can
also be determined from the nomograms.
B A suitable mixing set for water discharge and pressu-
re loss at the given discharge can be determined fol-
lowing the procedure included in the section SUMX
Mixing Sets.
B The heater's pressure loss at the given air flow rate
for calculation of the assembly pressure loss balance
needed for the fan selection can be obtained from the
nomogram on page 174.

“  The nomograms cannot be used to determine the maximum
calculated output and water discharge because value A t, = 20K
is given for the fixed heating water temperature gradients.
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VO 30-15/2R Cu/Al water heater 300 x 150 mm

V —air flow rate (m®h) —

Nomogram of thermodynamic characteristics 2 2 8 8 8 8§ 8 8 8 8 8 8 g =8
Air flow rate - Inlet air temperature - Water temperature gradient = (,\l N (? ‘? T ‘,r o © © g? ~ ™~ ©
Outlet air temperature - Output - Water discharge and pressure loss [ - - - - - - - - - - - - -1
v—Airrov{ velocity in the heater (m/s) —
t,— Outlet air temperature behind the heater (°C) — 1 1,5 @l 2 2,5 3 85 4 4,5 5
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t, - Inlet air temperature (°C)

A

71/ C{; |
0 53 g 12 18
Q—Output(kW)aI _
4
I g Example:
i / g At the selected air flow rate of 300 m3/h @, the velocity of
| A 6 5 the air flow through the 30-15/2R heater will be 1.85 m/s.
| / % For the selected air flow rate (speed) at inlet air temperature
| / 8 in front of the heater of -15 °C @, and heating water tempe-
i va 4 TS» rature gradient of +90/+70 °C @), the outlet air temperature
g behind the heater will be +31.2 °C @.
I / § Heater output of 5.3 kW @ comports with the selected air
I / 2 § flow rate (speed) @ at the inlet air temperature in front of the
»L // ,:If heater ® and the same water temperature gradient ®; while
—_—— ] — — _0,8 - the required water discharge © will be 0.23 m3/h at water
__— | @ 0 pressure loss @ in a heater of 0.8 kPa.
0,00 0,09 0(,:1283 0,27 0,36 0,44 0,53 0,62 0,71 0,80 Values in the nomogram can be interpolated and extrapolated.
q,,— Water flow through the heater (m%h) — Nomogram 1
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VO 40-20/2R Cu/Al water heater 400 x 200 mm

V —air flow rate (m®h) —
Nomogram termodynamickych zavislosti 2 2 2 B 8 B 2 2 § § § §
prutok vzduchu - vstupni teplota vzduchu - teplotni spad vody (,\I ® ‘,r u,.’ ‘,o ',\ °,° ® N = ‘,_ =
vystupni teplota vzduchu - vykon - mnozstvi a tliakova ztrata vody L - - - - - - - - - - - ]
I
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Example:

At the selected air flow rate of 1066 m*h @O, the velocity of

the air flow through the 30-15/2R heater will be 3,7 m/s.

For the selected air flow rate (speed) at inlet air temperature

in front of the heater of -15 °C @, and heating water tempe-

rature gradient of +90/+70 °C (@, the outlet air temperature

behind the heater will be +21,6 °C @.

Heater output of 13,1 kW @ comports with the selected air

> flow rate (speed)  at the inlet air temperature in front of the
/ heater ® and the same water temperature gradient ®; while

/ @* the required water discharge © will be 0,65 m®h at water

|

0,0 pressure loss @ in a heater of 2,27 kPa.

_ —— — _2,27

2,0
[

Ap,, — Water pressure loss at water side (kPa) —

=]

065
0,00 0,18 0,36 0,54 0,72 0,90 1,08 Values in the nomogram can be interpolated and extrapolated.

q, — Water flow through the heater (m*h) — N omogram 2
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VO 50-25/2R Cu/Al water heater 500 x 250 mm

V —air flow rate (m®h) —
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| / T
| 7 "™ £ Example:
l 4 19 8 At the selected air flow rate of 1665 m*h (@, the velocity of
v / 5 the air flow through the 30-15/2R heater will be 3,7 m/s.
| // 10 % For the selected air flow rate (speed) at inlet air temperature
| /' % in front of the heater of -15 °C @, and heating water tempe-
[ / 8 TS» rature gradient of +90/+70 °C @), the outlet air temperature
! /' 6 g behind the heater will be +22,3 °C @.
i©’/ g Heater output of 23,2 kW @ comports with the selected air
— =14 ‘;I“ flow rate (speed) D at the inlet air temperature in front of the
v (0)}3.76 g heater ® and the same water temperature gradient ®; while
// | 2 the required water discharge © will be 1,03 m%h at water
|4+ [©]| 8 pressure loss @ in a heater of 3,76 kPa.
0,09 0,36 0,62 0,891'031,16 1,42 1,69 1,96 Values in the nomogram can be interpolated and extrapolated.
q, — Water flow through the heater (m%h) — Nomogram 3
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VO 50-30/2R Cu/Al water heater 500 x 300 mm

V —air flow rate (m¥h) —
Nomogram termodynamickych zavislosti S S S § § § § § § § § §
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vystupni teplota vzduchu - vykon - mnozstvi a tiakova ztrata vody [ - - - ]
|
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Q- Output (kW) —

| .
I // 14 g Example:
| p 4 1o & Atthe selected air flow rate of 1998 m%h @, the velocity of
K/ / g the air flow through the 30-15/2R heater will be 3,7 m/s.
I 10 % For the selected air flow rate (speed) at inlet air temperature
| 7/ 8 in front of the heater of -15 °C @, and heating water tempe-
I /] 8 E; rature gradient of +90/+70 °C @), the outlet air temperature
: 6 g behind the heater will be +22,3 °C @.
) I v g Heater output of 28 kW @ comports with the selected air
| 5174 ‘;T flow rate (speed) D at the inlet air temperature in front of the
% @] 9k g heater ® and the same water temperature gradient ®; while
P 2 the required water discharge © will be 1,23 m®h at water
LT ©] 0 pressure loss @ in a heater of 3,6 kPa.
0,00 0,27 0,53 0,80 1,017’2%,33 1,60 1,87 2,13 2,40 2,67 Values in the nomogram can be interpolated and extrapolated.
q, — Water flow through the heater (m%h) — Nomogram 4
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VO 60-30/2R Cu/Al water heater 600 x 300 mm

V —air flow rate (m®h) —
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I r24 17
/ §  Example:
I % 20 g At the selected air flow rate of 2398 m*h @, the velocity of
I / g the air flow through the 30-15/2R heater will be 3,7 m/s.
! 16 % For the selected air flow rate (speed) at inlet air temperature
i / % in front of the heater of -15 °C @, and heating water tempe-
I / 12 TS» rature gradient of +90/+70 °C (@, the outlet air temperature
I / g behind the heater will be +23 °C @.
. / 8 § Heater output of 33,7 kW @ comports with the selected air
I _/_ 4+t — 4 ] § flow rate (speed) @ at the inlet air temperature in front of the
641 Elf heater ® and the same water temperature gradient ®; while
/, ¥ B the required water discharge © will be 1,55 m%h at water
_— ®| 0 pressure loss @ in a heater of 0.8 kPa.
0,2 0,7 1,1 1’551,6 2,0 2,4 2,9 3,3 Values in the nomogram can be interpolated and extrapolated.
q,,— Water flow through the heater (m%h) — Nomogram 5
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VO 60-35/2R Cu/Al water heater 600 x 350 mm

V —air flow rate (m®h) —
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| F 24 1

J / §  Example:

| 74 20 g At the selected air flow rate of 2797 m3h @, the velocity of

| / g the air flow through the 30-15/2R heater will be 3,7 m/s.

l va 16 % For the selected air flow rate (speed) at inlet air temperature

| / 8 in front of the heater of -15 °C @, and heating water tempe-

i v 12 E; rature gradient of +90/+70 °C @), the outlet air temperature

I g behind the heater will be +22,9 °C @.

/ 8 g Heater output of 40 kW @ comports with the selected air
,_ N A IO 59 § flow rate (speed) D at the inlet air temperature in front of the

Y , éf heater ® and the same water temperature gradient ®; while

4
L~ ¢ the required water discharge @ will be 1,80 m¥h at water

// @ I .
1,80

0,22 067 1,11 156 200 245 289 3,34 3,79 Values in the nomogram can be interpolated and extrapolated.

q,,— Water flow through the heater (m*h) — N omogram 6

pressure loss (© in a heater of 5,9 kPa.
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Q- Output (kW) —

VO 70-40/2R Cu/Al water heater 700 x 400 mm
V —air flow rate (m®h) —
Nomogram termodynamickych zavislosti § % § § § § § § §
prutok vzduchu - vstupni teplota vzduchu - teplotni spad vody ‘,_ ‘,_ N (,\I ® (? N ~ u,"
vystupni teplota vzduchu - vykon - mnozstvi a tlakova ztrata vody L - - - - - - - M
I
v — Air flow velocity in the heater (m/s) —
t,— Outlet air temperature behind the heater (°C) — 1 1,5 2 2,5 3 3,5 :G) 4 4.5 5
5 15,25 3 45 55 65 75| i i = = —— = |
& N / A4 |
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S I/ S /Q / K\\\ |
(VA AV NN |
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S/o/ QL f / I
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o
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I
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yd
1T 11 P19

] :

4
— ©]

0,22 111 2,002 289 378 467

q,,— Water flow through the heater (m%h) —

Ap,, — Water pressure loss at water side (kPa) —

Example:

At the selected air flow rate of 3730 m3/h @, the velocity of
the air flow through the 30-15/2R heater will be 3,7 m/s.

For the selected air flow rate (speed) at inlet air temperature
in front of the heater of -15 °C @, and heating water tempe-
rature gradient of +90/+70 °C @), the outlet air temperature
behind the heater will be +23,5 °C @.

Heater output of 53,8 kW @ comports with the selected air
flow rate (speed) D at the inlet air temperature in front of the
heater ® and the same water temperature gradient ®; while
the required water discharge © will be 2,34 m%h at water
pressure loss (0 in a heater of 8,7 kPa.

Values in the nomogram can be interpolated and extrapolated.

Nomogram 7

t, - Inlet air temperature (°C)

t, - Inlet air temperature (°C) o
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VO 80-50/2R Cu/Al water heater 800 x 500 mm

V —air flow rate (m®h) —

N ez S 8 8 8 8 8 8 8 8 8 8 8

omogram termodynamickych zavislosti 2 = 2 = =2 = o S 2 S 3 S

0 a P — N N ™ [32] < < e} 0 © © ~
pratok vzduchu - vstupni teplota vzduchu - teplotni spad vody | s s , A n
vystupni teplota vzduchu - vykon - mnozstvi a tlakova ztrata vody L - - - - - - - - - : —

v — Air flow velocity in the heater (m/s) — I @
t,— Outlet air temperature behind the heater (°C) — 1,5 2 2,5 3
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©
vave 4 N
O
/ / / Z/ «é}o, \\ \\ N ‘\\‘\'\ \ 0
/ / / o N ] ] 5
/] N S [ SRS SRS, S N s S
/////// \\ \\\l\ T 5
~L T 20
* T
1 1,5 2 2,5 3 8¥5) ! 4 4,5 5
T I -35
i S/ ) ! / A | ] -30
NN AYASSN 1 _—
SN[S/S _\Q(\ _\,{9 | b~ 4+~ ]
/
JAWAVIW/IRY ';Q/ ©) % /; /; — 20
= 1 15
/ 7 S el Pl Iy
JAVAVA AN AWV, A p
[ / I—-/——;l——-———————————(--——7574/f L
JAVA/AW.(C) N 0
AN ¥RV AV; A A &
[ [/ )4 AN A AL 5
YAy 4 /AP
VA VIAVAY. g 2
LIVA A A LA A~ 5
/ : %’ s 8
A =
M XA ! S -
1y7 | @ L~
0 40 70 178% 100 130 160
(e | 145 1
| / 40 & Example:
Jf / 3 At the selected air flow rate of 5328 m®h @, the velocity of
| / 35 5 the air flow through the 30-15/2R heater will be 3,7 m/s.
I / 30 g For the selected air flow rate (speed) at inlet air temperature
| / % in front of the heater of -15 °C @, and heating water tempe-
| / = E; rature gradient of +90/+70 °C @), the outlet air temperature
| 4 20 g behind the heater will be +21,9 °C @.
/ 15 g Heater output of 78,3 kW @ comports with the selected air
o — - —_ —|— — —122 = flow rate (speed) D at the inlet air temperature in front of the
| 10 éf heater ® and the same water temperature gradient ®; while
> 4.’ 5 the required water discharge © will be 3,44 m%h at water
. / |® 0 pressure loss @ in a heater of 12,2 kPa.
0,44 1,78 3,11 3,44 4,44 5,78 7,11 Values in the nomogram can be interpolated and extrapolated.
q,— Water flow through the heater (m¥h) — Nomogram 8
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VO 90-50/2R Cu/Al water heater 900 x 500 mm

air flow rate (m*/h) —

Nomogram termodynamickych zavislosti % % §_ ; ; L% % % % % % %
- |
v — Air flow velocity in the heater (m/s) —
t,— Outlet air temperature behind the heater (°C) — 1 1,5 2 2,5 3 3,5 :G) 4 4,5 5
-5 ) 15 24’225 35 45 55 65 75 | ’ ' ' ' ' = ' y ]
ol / N I
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Q- Output (kW) —

e —| ——t — = — ——t —t ——

/’ 30

@

——— —1—— 20
¢ — 19,0
| 10
— |® o
4.1
1,11 2,00 289 3,78° 54,66 555 644 7,33 8,22

q,,— Water flow through the heater (m%h) —

Ap,, — Water pressure loss at water side (kPa) —

Example:

At the selected air flow rate of 3730 m%h (@, the velocity of
the air flow through the 30-15/2R heater will be 3,7 m/s.

For the selected air flow rate (speed) at inlet air temperature
in front of the heater of -15 °C @, and heating water tempe-
rature gradient of +90/+70 °C @), the outlet air temperature
behind the heater will be +24,2 °C @.

Heater output of 92,7 kW @ comports with the selected air
flow rate (speed) D at the inlet air temperature in front of the
heater ® and the same water temperature gradient ®; while
the required water discharge © will be 4,19 m%h at water
pressure loss in a heater of 19 kPa.

Values in the nomogram can be interpolated and extrapolated.

Nomogram 9

t, - Inlet air temperature (°C)

t, - Inlet air temperature (°Cy

165



4
ReEmAIK

VO 40-20/3R Cu/Al water heater 400 x 200 mm

V —air flow rate (m®h) —

Nomogram termodynamickych zavislosti = 2 = 9 2 2 2 2 § § § § §
. ; o 3¢ 2] < [t5) © N e} o - - - - -
pratok vzduchu - vstupni teplota vzduchu - teplotni spad vody 9 . n n n n n ' ' ' ' | N
vystupni teplota vzduchu - vykon - mnozstvi a tliakova ztrata vody L - - - - ]
v — Air flow velocity in the heater (m/s) — @
t,— Outlet air temperature behind the heater (°C) — 1 1,5 2 2,5 3 3,5 4 4.5
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Q- Output (kW) —

| 1
| /12 & Example:
\ / g At the selected air flow rate of 5328 m*h (D, the velocity of
| / 16 g the air flow through the 30-15/2R heater will be 3,7 m/s.
I / % For the selected air flow rate (speed) at inlet air temperature
| y 8 in front of the heater of -15 °C @, and heating water tempe-
| 12 g rature gradient of +90/+70 °C @), the outlet air temperature
/ g behind the heater will be +36,4 °C @.
| 4 8 g Heater output of 20,5 kW @ comports with the selected air
{_ N R P 5 %“ flow rate (speed) D at the inlet air temperature in front of the
- 4 g heater ® and the same water temperature gradient ®; while
/ + the required water discharge © will be 0,91 m®h at water
— @l 0 pressure loss in a heater of 5 kPa.
0,18 0,45 0,71 0'910,98 1,25 1,52 1,79 2,05 Values in the nomogram can be interpolated and extrapolated.
q, — Water flow through the heater (m%h) — Nomogram 10
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1
VO 50-25/3R Cu/Al water heater 500 x 250 mm

V —air flow rate (m®h) —
T L . O o 9 O O O O O 9O O 9O 9O 9
Nomogram termodynamickych zavislosti B R 22 R RAEIEEZEIIEIEEEEDE
o . s < B © N ©®© O v - - v = v - v - - & N &
prutok vzduchu - vstupni teplota vzduchu - teplotni spad vody X K , K i L L L . ., L i L L , i .
vystupni teplota vzduchu - vykon - mnozstvi a tiakova ztrata vody L ML S ML S ML S ML S ML S M
I
v — Air flow velocity in the heater (m/s) — I@
t,— Outlet air temperature behind the heater (°C) — 1 1,5 2 2,5 3 815 I 4 4.5
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t, - Inlet air temperature (°C)

NN
NN\

10 16 22 28
Q- Output (kW) —

| 1
| /1., € Example:
| // g At the selected air flow rate of 3730 m¥%h (@, the velocity of
¢ / % the air flow through the 30-15/2R heater will be 3,7 m/s.
I / 24 = For the selected air flow rate (speed) at inlet air temperature
: / % in front of the heater of -15 °C @, and heating water tempe-
! Ts’ rature gradient of +90/+70 °C @), the outlet air temperature
I 16 g behind the heater will be +37,3 °C @.
I g Heater output of 32,5 kW @ comports with the selected air
Jg_/_ N I G 8,5 ‘;I“ flow rate (speed) D at the inlet air temperature in front of the
L7 | 8 éf heater ® and the same water temperature gradient ®; while
‘!' the required water discharge © will be 1,43 m%h at water
— @| 0 pressure loss (0 in a heater of 8,5 kPa.
0,45 0,98 ! ’4§| ,51 2,05 2,58 3,11 Values in the nomogram can be interpolated and extrapolated.
q,— Water flow through the heater (m%h) — Nomogram 11
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VO 50-30/3R Cu/Al water heater 500 x 300 mm

V —air flow rate (m®h) —
Nomogram termodynamickych zavislosti = =] =] § § § ,% § § § § §
pratok vzduchu - vstupni teplota vzduchu - teplotni spad vody K L i L X L ., i , , , :
vystupni teplota vzduchu - vykon - mnozstvi a tlakova ztrata vody [ - - - - - ]
v — Air flow velocity in the heater (m/s) — I @
t,— Outlet air temperature behind the heater (°C) — 1 1,5 2 2,5 3 3,5 I 4 4.5 5
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t, — Inlet air temperature (°C) «

10 20 30
Q- Output (kW) —

[
|
|
777 1 4 =
i
|

1
L /" i g Example:
28 3 At the selected air flow rate of 5328 m®h @, the velocity of
I g the air flow through the 30-15/2R heater will be 3,7 m/s.
i 24 % For the selected air flow rate (speed) at inlet air temperature
] v 20 % in front of the heater of -15 °C @, and heating water tempe-
| / 1 2 rature gradient of +90/+70 °C @), the outlet air temperature
I / g behind the heater will be +37,8 °C @.
= 12 g Heater output of 37 kW @ comports with the selected air
!‘/ R 8 %“ flow rate (speed) D at the inlet air temperature in front of the
3 7 18 éf heater ® and the same water temperature gradient ®; while
// T 4 the required water discharge © will be 1,7 m%h at water
— @l 0 pressure loss @ in a heater of 7,9 kPa.
0,45 0,89 1,34 1'71,79 2,23 2,68 3,12 3,57 Values in the nomogram can be interpolated and extrapolated.
q, — Water flow through the heater (m%h) — Nomogram 12
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VO 60-30/3R

Cu/Al water heater 600 x 300 mm

V —air flow rate (m®h) —

. , L . . o o o o o o o o o o o o
Nomogram termodynamickych zavislosti 2 B B B 2 B B B ¥ B 3B B B F
pratok vzduchu - vstupni teplota vzduchu - teplotni spad vody | | n n n n n n n n n N N N
vystupni teplota vzduchu - vykon - mnozstvi a tiakova ztrata vody L - - - - - - - - - - - - ]
v — Air flow velocity in the heater (m/s) — I@
t,— Outlet air temperature behind the heater (°C) — 1,5 2 2,5 3 3,5 I 4 45 5
t t t t t t t t | ©
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Q-output (W)— |
: , 1o o
: 28 & Example:
I 44 B At the selected air flow rate of 3730 m3/h @, the velocity of
¥ / 40 5 the air flow through the 30-15/2R heater will be 3,7 m/s.
| /| 36 g For the selected air flow rate (speed) at inlet air temperature
! '/ 32 % in front of the heater of -15 °C @, and heating water tempe-
i / gi Ts’ rature gradient of +90/+70 °C @), the outlet air temperature
I 20 8 behind the heater will be +39,9 °C @.
7 16 § Heater output of 47,4 kW @ comports with the selected air
1® & : . )
Z 1 - 151 — 9162 = flow rate (speed) D at the inlet air temperature in front of the
I 4 éf heater ® and the same water temperature gradient ®; while
Y 0 the required water discharge © will be 2,1 m3/h at water
|® pressure loss @ in a heater of 9,6 kPa.
2,1
0,7 11 16 20 24 29 33 38 42 47 Values in the nomogram can be interpolated and extrapolated.

q,,— Water flow through the heater (m%h) —

Nomogram 13
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VO 60-35/3R Cu/Al water heater 600 x 350 mm

V —air flow rate (m®h) —

T 750
r 950

prutok vzduchu - vstupni teplota vzduchu - teplotni spad vody
vystupni teplota vzduchu - vykon - mnozstvi a tlakova ztrata vody

N 2 38 38333388 88833 8
omogram termodynamickych zavislosti LENIOE DR RO DR RS DR R DRSO oD
~ -~ -~ -~ -~ N N N N N @ 5] @ (30
' ' ' ' ' ' ' ' ' ' ' ' ' H

©)

v — Air flow velocity in the heater (m/s) —

|
t,— Outlet air temperature behind the heater (°C) — 1 1,5 2 2,5 3 85 : 4 4.5 5
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Q- Output (kW) —

4
%0 nfi Example:
/ g At the selected air flow rate of 5328 m*h (D, the velocity of
// 40 é the air flow through the 30-15/2R heater will be 3,7 m/s.
E For the selected air flow rate (speed) at inlet air temperature
// 30 % in front of the heater of -15 °C @, and heating water tempe-
/ g rature gradient of +90/+70 °C @), the outlet air temperature
// 20 é behind the heater will be +38,2 °C @.
// % Heater output of 55,5 kW @ comports with the selected air
Z 1 1 5 | — ez ;I flow rate (speed) D at the inlet air temperature in front of the
,/ 10 éf heater ® and the same water temperature gradient ®; while
the required water discharge © will be 2,48 m%h at water
// @ 0 pressure loss @© in a heater of 12,7 kPa.
0,67 1,12 1,56 2,01 2,42’543,90 3,35 3,79 4,24 469 5,13 Values in the nomogram can be interpolated and extrapolated.
q, — Water flow through the heater (m*h) — Nomogram 14
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VO 70-40/3R Cu/Al water heater 700 x 400 mm

V —air flow rate (m®h) —

N termod ickych zavislosti 1S S 5] S 8 5] 8 S 5]
omogram termodynamickych zavisiosti S el 8 g 8 g 8 ,_{r) 8
- -
prutok vzduchu - vstupni teplota vzduchu - teplotni spad vody . s s , . n n N N
vystupni teplota vzduchu - vykon - mnozstvi a tlakova ztrata vody [ - - i ]
v — Air flow velocity in the heater (m/s) — I@
t,— Outlet air temperature behind the heater (°C) — 1 1,5 2 2,5 3 815 I 4.5

15 25 38,5 45 55 65 75 |

° VAREEENN

t, - Inlet air temperature (°C)
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Q- Output (kW) —> |
1
| —
/' 70 ¢ Example:
I 60 3 At the selected air flow rate of 3730 m*%h @, the velocity of
»L / g the air flow through the 30-15/2R heater will be 3,7 m/s.
! 50 g For the selected air flow rate (speed) at inlet air temperature
| // % in front of the heater of -15 °C @, and heating water tempe-
I / 40 Ts’ rature gradient of +90/+70 °C @), the outlet air temperature
i p 20 g behind the heater will be +38,3 °C @.
! g Heater output of 74,2 kW @ comports with the selected air
I — " = 20 2 flow rate (speed) D at the inlet air temperature in front of the
/r 18,5 éf heater ® and the same water temperature gradient ®; while
e 1
= 7 10 the required water discharge @ will be 3,33 m¥h at water
— ®| 0 pressure loss @ in a heater of 18,5 kPa.
0,89 1,78 2,67 3’3:‘}3,56 4,45 5,34 6,23 712 Values in the nomogram can be interpolated and extrapolated.
q,— Water flow through the heater (m%h) — Nomogram 15
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VO 80-50/3R Cu/Al water heater 800 x 500 mm

V —air flow rate (m®h) —
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vystupni teplota vzduchu - vykon - mnozstvi a tlakova ztrata vody [ - - - - - - - - ]

v — Air flow velocity in the heater (m/s) — I @
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t, — Inlet air temperature (°C) «

| T 100 1
/ 90 nfi Example:
4 80 % At the selected air flow rate of 5328 m®h (@, the velocity of
// & the air flow through the 30-15/2R heater will be 3,7 m/s.

I / 70 % For the selected air flow rate (speed) at inlet air temperature

i / 60 8 in front of the heater of -15 °C @, and heating water tempe-

I 50 E; rature gradient of +90/+70 °C @), the outlet air temperature

I » 40 g, behind the heater will be +38,7 °C @.

I 5 Heater output of 107 kW @ comports with the selected air
L 1 115 [— 1+ 22% S flow rate (speed) @ at the inlet air temperature in front of the

1% 20 éf heater ® and the same water temperature gradient ®; while

_ h(

. 10 the required water discharge © will be 4,77 m®h at water
| = @l 0 pressure loss @ in a heater of 25,9 kPa.
. 4,77
1,34 2,23 3,12 4,01 4,91 5,80 6,69 7,58 8,47 9,37 10,2 Values in the nomogram can be interpolated and extrapolated.
q, — Water flow through the heater (m%h) — Nomogram 16
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VO 90-50/3R Cu/Al water heater 900 x 500 mm
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Example:

At the selected air flow rate of 3730 m%h (@, the velocity of
the air flow through the 30-15/2R heater will be 3,7 m/s.

For the selected air flow rate (speed) at inlet air temperature
in front of the heater of -15 °C @, and heating water tempe-
rature gradient of +90/+70 °C @), the outlet air temperature
behind the heater will be +39,5 °C @.

Heater output of 122 kW @ comports with the selected air
A 1 51 _1__ 1 Y o flow rate (speed) D at the inlet air temperature ?n front of the
/ L heater ® and the same water temperature gradient ®; while
= 20 the required water discharge © will be 5,43 m%h at water

\\
-
~
o

N
~
N
o

/ 100
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Ap,, — Water pressure loss at water side (kPa) —

\@

| il ©] 0 pressure loss @ in a heater of 41,5 kPa.
; 543
2,23 3,12 4,01 4,90 5,79 6,68 7,57 8,46 9,35 10,2 11,1 Values in the nomogram can be interpolated and extrapolated.
q, — Water flow through the heater (m%h) — Nomogram 12
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Air Pressure Losses in VO Heaters

Nomogram of air pressure losses for all VO heaters

The curve of pressure losses is valid for all VO heaters. The air pressure loss depends on the air flow velocity,
and itis calculated for the air velocity in a free cross section of all Vento system dimensional ranges.
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The nomogram of pressure losses is valid for all VO heaters. For the selected air flow rate @, the air flow
velocity @ in the free heater's cross-section @, can be read in the lower graph, and then the correspon-

ding heater's air pressure loss @ at the known velocity can be determined in the upper part ®.
Example:

At an air flow rate of 4,500 m3/h, the velocity of the air flow in the VO 70-40 heater will be 4.46 m/s. The
heater's air pressure loss for VO 70-40/2R at the above-mentioned air flow rate will be 68 kPa.
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Accessories

Heater Accessories

Water heaters in air-handling systems are reliable only if
completed with accessories which ensure the following
essential functions:

B Air-venting

B Antifreeze protection

B Output control

Ideally, they should always be used along with accesso-
ries of the Vento system, which ensure inter-compatibili-
ty and balanced parameters.

Air-Venting of the Heater

The heater can be vented either manually or automati-
cally. With regard to the fact that the heater is mostly
installed in places difficult to access, at height or on cei-
lings, automatic air-venting is a necessity. The TACO
automatic air-venting valve with outer G1/2" thread (see
fig. #10) is designed to be screwed directly into the hea-
ter header pipe. ltis installed on the very top of the hea-
ders.6

Figure 10- TACO air-venting valve

Valve head
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Valve thread

Max. allowed operating parameters of heating water:
B Max. water operating temperature.. 115 °C ¢

B Max. water operating pressure........ 0.85 MPa

B Min. water operating pressure......... 20 kPa

The valve must be installed in the vertical position or
aslant with its head upwards, respectively horizontally;
in no case downwards!

Minimum water pressure in the system ensures that
even if the pressure in the intake part of the mixing set
drops, the air-venting valve will not take up air into the
outlet heater header pipe.

Warning!
The following antifreeze solutions can be used as hea-
ting media:

— vody a ethylenglykolu (Antifrogen N)

— vody a 1,2-propylenglykolu (Antifrogen L)
They enable the freezing temperature of the heating me-
dia to be dropped depending on the solution concentrati-
on.

6 For detailed instructions, refer to the section Installation,
Maintenance and Service.

6 If the heating water temperature for the water heater operation
is +116 °C or higher, it will be necessary to ensure air-venting by a
float valve.

Other antifreeze agents can be used only upon presen-
ting confirmation from the manufacturer on their compati-
bility with swelling materials (inserts).

Antifreeze Protection Accessories

Antifreeze protection of the heater is created by compre-
hensive interconnected equipment preventing freezing of
the heater in normal operating conditions. The section
only includes devices which are directly connected to or
associated with the heater.

Temperature Sensors for Control Units

The temperature of the water flowing through the heater
must be continuously measured and evaluated by the
control unit. The NS 130R sensor (resistance Ni 1000),
which is equipped with an action reading element
situated in the casing made of stainless steel - class 17
248, is used to measure the water temperature.

The casing is provided with G1/2" outer thread, and it is
intended for direct mounting into the bottom hole in the
heater's header for return water (after removing the
blinding plug from the header).

Figure 11 - Types of temperature sensors

NS 130R — - o
sensor casing ‘

NS 130R NS 120
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Installation, Service and Maintenance

Installation

B VO heaters and mixing sets, as well as other Vento
elements and equipment, are not intended, due to their
concept, for direct sale to end customers. Each installa-
tion must be performed in accordance with a professio-
nal project created by a qualified air-handling designer
who is responsible for proper selection of the heater and
accessories. The installation and commissioning can be
performed only by a specialized installer company licen-
sed in accordance with valid regulations (if wiring is nee-
ded, specialized also in wiring).

B The heater must be checked carefully before its in-
stallation, especially if it has been stored for a longer
time. It is necessary to check parts for damage, and in
particular whether the pipes, heater vanes and header pi-
pes, insulation of conductors of the mixing set pump and
actuator are in good condition.

B If water is used as the heating medium, the heater
can then be situated only in an indoor environment where
the temperature is maintained above freezing point (this
does not apply for heated air).

B Outdoor use is not recommended. It is allowed only if
antifreeze solution is used as the heating medium (most-
ly ethylene glycol solution at a concentration correspon-
ding to the temperatures).

VO Water Heaters

B There is no need for individual suspensions to install
the water heaters. The heater can be inserted into the
duct line, but it must not be exposed to any strain or tor-
sion caused by the connected duct line.

B Before installation, paste self-adhesive sealing onto
the connecting flange face. To connectindividual parts
of the Vento system, use galvanized M8 screws and
nuts. It is necessary to ensure conductive connection of
the flange using fan-washers placed on both sides at le-
ast on one flange connection, or use Cu conductor wi-
ring.

B To brace the flanges with a side longer than 40 cm, it
is advisable to connect them in the middle with another
screw clamp which prevents flange bar gapping.

B Water heaters can work in any position in which air
venting of the heater is possible. The most common hea-

Figure 12 - Heater's positions
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ter positions are shown in figure #12. Positions A, B and
C show the most suitable places for the TACO air-ven-
ting valve mounting (marked with arrows). Position D
shows impermissible installation of the heater as it does
not allow air venting.

Figure 13 - TACO valve positions
A B C

3 [TT TT11

T

B The TACO air-venting valves must be installed as
shown in figure #13, i.e. vertically (upright) with their he-
ads up - view A, or horizontally - view - B; in no case
downwards or slanted with their heads down - C, D.

B The TACO air-venting valves must be mounted onto
the highest point of the inlet/outlet header pipe (see fig.
# 14). The openings in the header pipes have G1/2" in-
ner thread and were closed with plugs in the plant.

Figure 14- TACO valve installation

TACO valves

Outlet water header

Mixing set

i €= Waterinlet

Inlet water header

NS 130R casing
Header's plug

NS 130R sensor cable

B The casing of the antifreeze protection NS 130 sen-
sor can be mounted on the bottom side of the header
pipe.

B To allow faster air venting while filling the system with
water, loosen the knurled screw on the TACO valve by
one or two turns. After finishing the filling of the system,
tighten the knurled screw firmly. The valve will then work
automatically.

B During the first air venting, a couple of water drops
can leak through the air-venting valve. This will not hap-
pen again during normal operating conditions.

B When cleaning the TACO valve inside, it is necessary
to replace the swelling rings (valve inserts). The TACO
valve is equipped with a back valve so there is no need
to drain the heater.

B When connecting the mixing set hoses, thermal sen-
sor NS 130 casing, or air-venting valve, be careful. Do
not use excessive force, otherwise the pipes situated
between the header pipes and sidewall of the heater
could be damaged.

B An air filter must always be placed in front of the hea-
ter to avoid heater fouling.
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Installation, Service and Maintenance

B The heater can be situated either in front of or behind
the fan. However, if the heater is in front of the fan, the
heater output must be controlled so that the air tempera-
ture will not exceed the maximum allowed value for the
givenfan.

B [f the heater is situated behind the fan, we recom-
mend inserting a 1-1.5 m long straight duct between the
fan and the heater to calm the air flow down.

B The counter-current connection of the heater is nee-
ded to achieve maximum output (see fig. # 15).

All calculations and nomograms included in the section
"Water Heaters" are valid for the counter-current con-
nection of the heaters. Such concurrent connection pro-
vides lower output, but it is more frost resistant. (7

B The sophisticated design of the heaters enables you
to turn on one heater arbitrarily, and you will always be
able to arrange counter-current connection and install
the valves and thermal sensor in the right place. (8

B If the heater is covered by a ceiling, it is necessary
to ensure access to the entire heater to enable checking
and service; especially air-venting valves need checking
and maintenance.

Figure 15 - Water heater connection
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@ If the anti-freeze protection is correctly designed, the above-
mentioned feature of the concurrent connection is insignificant.

®  Therefore, only one version of the heaters is used in the Vento
system (no right or left versions).

Operation, Maintenance and Service

The water heater requires regular maintenance at least

at the beginning and end of the heating season. During
operation, it is necessary to check proper air venting and
water leakages, respectively increasing pressure losses
in the water piping or air duct (due to fouling). It is neces-
sary to supervise pump and actuator operation, and keep
the mixing set's filters clean. If the air-handling system is
stopped due to the action of the antifreeze protection,
the reason must be found and removed following the pro-
cedure included in the Installation Manual, in the section
"Troubleshooting".

Allimportant system protection functions, including antif-
reeze protection of the mixing sets and heaters, must be
permanently controlled by the control unit.

Attention! During the winter season, the control unit
must not be disconnected from the power supply for
too long! Power supply failure during air-handling
system operation is especially dangerous!

I 177



