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Air to Air Heat exchanger Type

1. Specifications

Engineering Data Book
R

Model
ltem VN- VN- VN- VN- VN- VN- VN- VN- VN-
M150HE | M250HE | M350HE | M500HE | M650HE | M80OOHE |M1000HE1|M1500HE1| M2000HE1
Fan speed
Power supply (V) 220-240V~, 50Hz
(Extra high) 68-78 123-138 | 165-182 | 214-238 | 262-290 | 360-383 390 640 780
Power consumption (W) High 59-67 99-111 135-145 | 176-192 | 240-258 | 339-353 340 570 680
Low 42-47 52-59 82-88 128-142 | 178-191 | 286-300 190 320 380
(Extra high) 150 250 350 500 650 800 1000 1500 2000
Air volume (m®/h) High 150 250 350 500 650 800 1000 1500 2000
Low 110 155 210 390 520 700 700 1200 1400
(Extra high) 82-102 80-98 114-125 | 134-150 | 91-107 | 142-158 105 140 105
External static pressure (Pa) |High 52-78 34-65 56-83 69-99 58-82 102-132 80 110 80
Low 47-64 28-40 65-94 62-92 61-96 76-112 70 80 70
(Extra high) 26-28 29.5-30 34-35 32.5-34 34-36 37-38.5 38.0 41.0 41.5
Sound pressure level (dB(A)) |High 24-255 | 25-27 30-32 | 29.5-31 33-34 | 35.5-37 37.0 40.0 40.5
Low 20-22 21-22 27-29 26-29 31-32.5 | 33.5-35 33.0 36.0 36.5
Sound power level (dB(A)) |(Extra high) 41.0-43.0 | 44.5-45.0 | 49.0-50.0 | 47.5-49.0 | 49.0-51.0 | 52.0-53.5 53.0 56.0 56.5
(Extra high) 81.5 78 74.5 76.5 75 76.5 73.5 76.5 73.5
Z‘fefzgf‘;‘;ﬂz)emhange High 815 78 745 76.5 75 76.5 735 76.5 735
Low 83 81.5 79.5 78 76.5 77.5 77.0 79.0 77.5
(Extra high) 74.5 70 65 72 69.5 71 68.5 71.0 68.5
For heating |High 74.5 70 65 72 69.5 71 68.5 71.0 68.5
Enthalpy Low 76 74 715 735 715 715 715 735 72.0
exchange
efficiency (%) (Extra high) 69.5 65 60.5 64.5 61.5 64 60.5 64.0 60.5
For cooling High 69.5 65 60.5 64.5 61.5 64 60.5 64.0 60.5
Low 7 69 67 66.5 64 65.5 64.5 67.0 65.5
Dimensions (Length x Width x Height) (mm) 900 x 900 x 290 1140 x 1140 x 350 1189 x 1189 x 400 1189 x 1189 x 810
Weight (kg) 36 36 38 53 53 70 62 126 126
Duct diameter (mm) 2100 2150 200 @250 e
Filtration efficiency grade (%) 82

Operating range

Around unit -10°C~40°C 80%RH or less
Outdoor Air (OA), -15°C(*1)~43°C 80%RH or less
Return Air (RA) 5°C~40°C 80%RH or less

*

noise.

Sound power level is the value of casing.

Air volume can be changed over to high (extra high) mode or low mode at both heat exchange and normal ventilation modes.
Sound pressure level is measured 1.5m below the center of the unit, and the value which was measured at the acoustic room.
Sound pressure levels usually become higher than above values by the influence of actual installation condition such as reflected sound and peripheral

*1) When the temperature of the outdoor air is below -10°C, the unit runs cold oepration mode(intermittent operation of the ventilation for air supply).
The unit cannot be used at -15°C or less.
The ventilator for air supply stops, and the ventilator for air exhaust also can be stopped by the setting.
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| Check port 450x 450 or more
e (For the inspection of the
filters, heat exchange elements
fans, motors, and damper)
900 This check port is necessary to clean

Maintenance space 454 the heat exchange element and fi I ter

for heat exchanger once or twice a vear.

element, filter, -

motors and fans i — Electric parts box @ |nstallation example

. = -
= « . Hanging bolt
. \ Pipe Hood Outdoor Intake Duct
|j . Supply Air Duct
Connecting Diagram 80

B Attention

1. Duct size (Nominal Diameter): 3100

2. The above dimensions do not include the thickness (5 mm) of the g1 etertaeten
insulation material on the unit body. o | (Bt i%hf)*ust Air duct Air outlet (grill)

. e Air inlet (grill)

| Attentlon intake Air)

1. The two outdoor ducts (the Outdoor air Duct and the Exhaust air Duct)
must be insulated to prevent condensation
(Material: Glass wool, Thickness: 25 mm)

2. ltis recommended that you use an electric damper together with the Air S8 ~
to Air Heat Exchanger, as wind may enter the room while the unit is not 5\& %"
in operation in the cold or windy region. g AlE

3. As shown in the psychrometric chart, Point A is suction air condition in ° Z
high temperature, Point B is discharge air condition in low temperature c E
and Point C is the air condition that exchanged heat. 2
If C is located at the left of the saturation curve as shown, it is dewed or P
frosted in the heat exchanger element of the unit. In this case to prevent B B S
the dew or frost, be sure to heat B up to B' for making C C'(right side of =

saturation curve).

Dry-bulb temperature (°C)
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VN-M250HE, VN-M350HE
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Hole for power supply cable

600 or more
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—— Check port 450 x 450 or more
(For the inspection of the
filters, heat exchange elements
fans, motors, and damper)
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This check port is necessary to clean
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Connecting Diagram

Attention

Duct size (Nominal Diameter): 3150

The above dimensions do not include the thickness (5 mm) of the
insulation material on the unit body.

Attention

The two outdoor ducts (the Outdoor air Duct and the Exhaust air Duct)

must be insulated to prevent condensation

(Material: Glass wool, Thickness: 25 mm)

It is recommended that you use an electric damper together with the Air
to Air Heat Exchanger, as wind may enter the room while the unit is not
in operation in the cold or windy region.

As shown in the psychrometric chart, Point A is suction air condition in

high temperature, Point B is discharge air condition in low temperature
and Point C is the air condition that exchanged heat.

If C is located at the left of the saturation curve as shown, it is dewed or
frosted in the heat exchanger element of the unit. In this case to prevent
the dew or frost, be sure to heat B up to B' for making C C'(right side of
saturation curve).
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Dry-bulb temperature (°C)
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space for heat 1140 once or twice a year.
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Connecting Diagram
Attention
Duct size (Nominal Diameter): 200

The above dimensions do not include the thickness (5 mm) of the
insulation material on the unit body.

Attention

The two outdoor ducts (the Outdoor air Duct and the Exhaust air Duct)
must be insulated to prevent condensation

(Material: Glass wool, Thickness: 25 mm)

It is recommended that you use an electric damper together with the Air
to Air Heat Exchanger, as wind may enter the room while the unit is not
in operation in the cold or windy region.

As shown in the psychrometric chart, Point A is suction air condition in
high temperature, Point B is discharge air condition in low temperature
and Point C is the air condition that exchanged heat.

If C is located at the left of the saturation curve as shown, it is dewed or
frosted in the heat exchanger element of the unit. In this case to prevent
the dew or frost, be sure to heat B up to B' for making C C'(right side of
saturation curve).
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Hole for power supply cable

B [nstallation example
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1. The two outdoor ducts (the Outdoor air Duct and the Exhaust air Duct)
must be insulated to prevent condensation
(Material: Glass wool, Thickness: 25 mm)

Connecting Diagram

Duct size (Nominal Diameter): 8250
2. The above dimensions do not include the thickness (5 mm) of the
insulation material on the unit body.
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2. ltis recommended that you use an electric damper together with the Air
to Air Heat Exchanger, as wind may enter the room while the unit is not

in operation in the cold or windy region.

3. As shown in the psychrometric chart, Point A is suction air condition in
high temperature, Point B is discharge air condition in low temperature

and Point C is the air condition that exchanged heat.

If C is located at the left of the saturation curve as shown, it is dewed or
frosted in the heat exchanger element of the unit. In this case to prevent

the dew or frost, be sure to heat B up to B' for making C C'(right side of

saturation curve).

Q’ —
.\§§ -
;’[;' <) <
L S
N A2
& =
>z
=l
C g
=
(5]
=
)
B B’ g
<C
Dry-bulb temperature (°C)



Air to Air Heat exchanger Type

Engineering Data Book

Power supply wire intake

B [nstallation example
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1. Duct size (Nominal Diameter): 8250

2. The above dimensions do not include the thickness (5 mm) of the

insulation material on the unit body.

Attention

1. The two outdoor ducts (the Outdoor air Duct and the Exhaust air Duct)

must be insulated to prevent condensation
(Material: Glass wool, Thickness: 25 mm)
2. ltis recommended that you use an electric damper together with the Air
to Air Heat Exchanger, as wind may enter the room while the unit is not
in operation in the cold or windy region.
3. As shown in the figure, suppose a high temp absorbing air condition A
and a lot temp absorbing air condition B are plotted on the air line figure,
then a high temp air A is heat-exchanged by the unit and gose out of
the saturation couver as shown by Point C.
In this case, the unit will be dewed or frosted.
To aboid this, you are required to heat a low temp air B up to B’
so as to get C’ below the saturation curve, before using the unit.

intake Air)

Outdoor Intake Duct

Hanging bolt

Supply Air Duct

Heat Insulation
Material

Exhaust Air duct

B B

Dry-bulb temperature (°C)

Absolite humidity (kg/kg')
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VN-M1500HE1, VN-M2000HE1
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(Material: Glass wool, Thickness: 25 mm)

2. ltis recommended that you use an electric damper together with the Air .§$§’ o
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in operation in the cold or windy region. é’.w :‘;

3. As shown in the figure, suppose a high temp absorbing air condition A s
and a lot temp absorbing air condition B are plotted on the air line figure, o E
then a high temp air A is heat-exchanged by the unit and gose out of 2
the saturation couver as shown by Point C. P
In this case, the unit will be dewed or frosted. B B °
To aboid this, you are required to heat a low temp air B up to B’ =2
so as to get C’ below the saturation curve, before using the unit. Dry-bulb temperature (°C)



Air to Air Heat exchanger Type Engineering Data Book
R

3. Center of gravity
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Model Name A (mm) B (mm) C (mm) Weight (kg) Heat exchange element
VN-M150HE, M250HE 900 900 290 36 2
VN-M350HE 900 900 290 38 2
VN-M500HE, M650HE 1140 1140 350 53 2
VN-M800HE 1189 1189 400 70 2
VN-M1000HE1 1189 1189 400 62 2
VN-M1500HE 1, M2000OHE1 1189 1189 810 126 4
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4. Wiring diagram

VN-M150HE, VN-M250HE, VN-M350HE, VN-M500HE, VN-M650HE, VN-M800HE
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Code Part name Code Part name Code Part name
CN*** Connector TOA TOA sensor SW301, SW701 DIP switch
FO1 Fuse RY701, RY702 Relay for air supplying motor SW702, SW703
FM1 Air supplying motor RY704, RT705 Relay for air exhausting motor 43F11, 43F12 Relay for air supplying motor
FM2 Air exhausting motor TB1 Terminal block (power supply) 43F21, 43F22 Relay for air exhausting motor
DAM Damper motor TB2 Terminal block (communication)
TRA TRA sensor TB3 Terminal block (external output)
1. The dotted line represents a wire procured locally, and the dashed line represents an option sold separately.
2. represents a terminal block, —o— represents a connection terminal, and represents a connector on the printed circuit board.
3. @ represents a protective earth.
4. represents a printed circuit board.
5. Using a no voltage a-contact input of the external input (Sold separately), the following operations are available:

Between 1 and 2: Selecting the remote controller operation (Invalid/Valid)
Between 1 and 3: Adjusting the ventilation fan speed (Low/High)
Between 1 and 4: Selecting the ventilation mode (Bypass mode/Heat exchange mode)

Between 1 and 5: Operation (ON/OFF)

Use a microcurrent contact (DC12V, 1mA). In addition, ON/OFF operation is possible when using a voltage of DC12V or 24V.

. Blue wire (High) is connected as factory default. To switch to “Extra High”, connect black wire’s connector instead of blue.
. When the temperature of the outdoor air is below -10°C, the unit runs in the cold mode (the ventilator for air supply runs intermittently). The unit cannot run when the temperature of the

outdoor air is below -15°C. The ventilator for air supply stops running and the ventilator for air exhaust also stops depending on the settings.

10

. Even if “Bypass mode” is selected manually, the unit switches to “Heat exchange mode” automatically to prevent condensation when the temperature of the outdoor air is below 15°C.
However, “Bypass mode” is still displayed.
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VN-M1000HE1
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BLK ONSOMWHT)  CNB1(YEL) ~ (WHT) | CNS2M(RED) c1 (BLK).
Parts layout e hzasy
BLK
5 B B G
fopiatin | ("5 ret [ Hree | Brarich P.C. Board R : TR
control kit © forUART - G e e e oNZIBWHTY. . . . . .
.. (MCC-1742) . . - - - - - -Control P.C. Board -
RED WHT e e e e e e ...w
s (MCC-1843) ¢
MCC-1643 | | MCC-1643 e RN
B(Sub) A(Master) E e e e
| e
rg RED WHT 1 P
i 1
@ HE 1 © ¢ *CNS2URED) -
i : i Wisd oo - @:ﬁ :
TB1 fired Remote
TB1|RG|sm i -control ! Amo_m“wwmﬁw_s A
T T _ - (Sold-separately) - 1 %
Powersupply  Eamth  b———————— e — ] !
202400 Thonz  Eorth L /
Code Part name Code Part name X i
Gk Connector L1.L2 Reactor 1. The dotted line represents a wire procured locally.
DAM Damper motor TB1 2. [T Jrepresents a terminal block, and 5] represents a connector on the printed circuit board.
Fo1 Fuse B2 Terminal block{communicatior) | 3. € represents a Uﬂonmoa.?m om_‘w.r. .
FMI,FM2_[Motor TOA  |TOA sensor{Qutdoor air) 4. [ "represents a printed oirouit board.
: TRA TRA sensor{Return air) 5. —o— represents a terminal.
b §>mz _ Z Q RC1,RC2 |Relay connector

=Before opening the electrical control cover or inspection cover of the Air to Air Heat Exchanger, set the circuit breaker to the OFF position.
*Only a qualified installer or qualified service person is allowed to remove the electrical control cover or inspection cover of the Air to Air Heat Exchanger and do the work required.
1Only a qualified installer or qualified service person is allowed to carry out the electrical work of the Air to Air Heat Exchanger.

HDuct Piping Diagram

Exhaust air
EA

Outdoor side

Return air
RA

SW501 set up

Indoor side

CN71 set up WARNING CAUTION

bit 1| bit 2] MCC-1643 (P.C.Board A only) — —
i . tside air upply air
A(Master) | [GN71 | Group add i Moving parts. = High t t rts. “ I
OFF | OFF| " oupply) Toup adfess setne Do not operate unit with grille ve Bw%ﬂw‘wnﬂ«_ﬂwmm e OA SA
B(Sub) short Follover removed, . L. when removing this cover. Inspection cover Electrical control cover
ON | OFF ! (Shaust) | | open Header Stop the unit before the servicing.

11
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t Oo:n_‘o~ ﬂ.o wcm_d
AZ_OO 1643) .

a4

&

ey

- Cigtog -

|

=% © " ‘Control v_u.o. Board”
(MCE-1643)

" [Fe99eRees].

| ChZIAQWHT) nz~_2<<x:

" Control P. o moma

esoo ._m&mv .

BLK

. I wow CN3og' czz' I

CN32
" ons0 (AHT)

ey o

N .n.zE@H_

T ozNoAmEv cns2e me

.ozﬁi_.cv

Parts layout

TB2
m 2]
MCC-1643 | | MCC-1643 RED WHT
B(Sub1) A(Master)
Application
centrol kit

MCGC-1643 | | MCC-1643

BLK

m_\m:o: P. O. Board |
© 7 for'UART

L MCC-1712)

DAMZ

5

ar._.

ﬂg

182 |U3|U4 B

.. . CNZID(AHT) GNS10(WHT)

o .Omsw_&_ _uo wG.ma .

.O.
T MeCHeds)

R v SRR

Q.08 (YEL) N

T
T7372H7 & Sronisaisirision)

/AWARNING

1. The dotted line represents a wire procured locally.

...... represents a printed circuit board.

1
1
0 A ieion
. i
D(Sub3) C(Sub2) [ >UU:ON&_O.3 . 1 “Wired Ramote.
lj- + -contrel kit ] Controller
_ “ (Sold separately)
H it :
B3 i i :
P I !
B | © ey vibal T L
Code Part name Code Part name
CNoksk Connector TB1 Terminal block (power supply)
DAMI1.DAM2 Damper motor TB2 Terminal block(communication)
FO1 Fuse TB3 Terminal block (power supply branch)
FM1,FM2,FM3,FM4 | Motor TOA TOA sensor{Outdoor air}
L2 Reactor TRA TRA sensor{Return air) 4.
RC1,RC2 | Relay connector

5, —o— represents a terminal.

2. [T Jrepresents a terminal block, and GGl represents a connector on the printed circuit board.
3. Srepresents a protective earth,

*Before opening the electrical control cover or inspection cover of the Air to Air Heat Exchanger, set the circuit breaker to the OFF position.
*Only a qualified installer or qualified service person is allowed to remove the electrical control cover or inspection cover of the Air to Air Heat Exchanger and do the work required.
=Only a qualified installer or qualified service person is allowed to carry out the electrical work of the Air to Air Heat Exchanger.

SW501 set up

bit 1) bit 2 | MCC-1643

OFF | OFF | AlMaster)

(supply) CN71 set up

B(Sub1)

ON | OFF | ihaust) (P.CBoard A only)

OFF | ON Mxm:_ﬂww CN71 {Group address setting
SUpPlY. short Follower
D{Sub3)

on | on {exhaust) open Header

M Duct Piping Diagram

Exhaust air
EA

WARNING

Moving parts.
Do not operate unit with grille
removed.

Stop the unit before the servicing.

CAUTION

Return air
RA

Outdoor side

High temperature parts.
You might get burned

when removing this cover.

Indoor side

Outside air
OA

Supply air
SA

Inspection cover

1
Electrical control cover

12
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5. Electrical characteristics

Nominal Voltage Range Fan Motor Power Supply
Model Voltage

(V-Ph-Hz) Min Max kW FLA MCA MOoCP

220-1-50 198 242 0.013 x2 0.28 0.32 15

VN-M150HE 230-1-50 207 253 0.014 x2 0.29 0.33 15

240-1-50 216 264 0.017 x2 0.31 0.33 15

220-1-50 198 242 0.024 x 2 0.56 0.61 15

VN-M250HE 230-1-50 207 253 0.025 x2 0.59 0.63 15

240-1-50 216 264 0.024 x2 0.58 0.65 15

220-1-50 198 242 0.055 x 2 0.75 0.81 15

VN-M350HE 230-1-50 207 253 0.057 x2 0.78 0.82 15

240-1-50 216 264 0.058 x2 1.01 0.82 15

220-1-50 198 242 0.069 x 2 1.12 1.19 15

VN-M500HE 230-1-50 207 253 0.072 x2 1.17 1.21 15

240-1-50 216 264 0.076 x2 1.28 1.23 15

220-1-50 198 242 0.078 x 2 1.29 1.37 15

50Hz VN-M650HE 230-1-50 207 253 0.081 x2 1.35 1.39 15

240-1-50 216 264 0.092 x2 1.49 1.41 15

220-1-50 198 242 0.123 x 2 2.06 2.15 15

VN-M800OHE 230-1-50 207 253 0.129 x 2 215 2.19 15

240-1-50 216 264 0.137 x2 2.26 2.23 15

220-1-50 198 242 0.138 x 2 2.56 2.70 15

VN-M1000HE1 230-1-50 207 253 0.138 x 2 247 2.61 15

240-1-50 216 264 0.138 x2 2.38 2.52 15

220-1-50 198 242 0.138 x4 4.32 5.08 15

VN-M1500HE1 230-1-50 207 253 0.138 x4 4.16 4.89 15

240-1-50 216 264 0.138 x4 4.00 4.70 15

220-1-50 198 242 0.138 x4 4.80 5.08 15

VN-M2000HE1 230-1-50 207 253 0.138 x4 4.62 4.89 15

240-1-50 216 264 0.138 x4 4.45 4.70 15

1

Fan Motor : 2(4)pcs/unit

MCA :Minimum Circuit Amps FLA :Full Load Amps
MOCP :Maximum Overcurrent Protection (Amps) kW :Fan Motor Reated Output

13



Air to Air Heat exchanger Type

6. Fan characteristics

(220V~, 50Hz)
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P-Q Curve * When friction coefficient of pipe (duct) : 1 =0. 02
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(230V~, 50Hz)

VN-M150HE
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P-Q Curve * When friction coefficient of pipe (duct) : 1 =0. 02
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~ P-Q Curve * When friction coefficient of pipe (duct) : 1 =0. 02
240V~, 50Hz
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(220-240V~, 50HZ) P-Q Curve * When friction coefficient of pipe (duct) : 1 =0. 02
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Air to Air Heat exchanger Type

/. Sound characteristics (NC curve)

(220V~, 50Hz)

Under from body 1.5m

|
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VN-M250HE
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(220V~, 50Hz) — s
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(230V~, 50Hz)

Under from body 1.5m
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VN-M250HE

Octave band sound pressure level(dB)

Extra High
—o— High
—a— Low

[~ NC-70

[~ NC-65

[~ NC-60

[ NC-55

[ NC-50

[ NC45

LY
JIRCATAT

[ NC-40

NC-35

NC-30

NC-25

//

4

NC-20

NC-15

125 250 500 1000 2000 4000 8
Octave band center frequency(Hz)

VN-M500HE

Octave band sound pressure level(dB)

90

—o— Extra High
—0— High
—r— Low

—— nC-70

[~ NC-65

[~ NC-60

[~—— NC-55

[~—— NC-50

1 NC-45

AR AP
l

[ NC-40

[————] NC-35

i,

[~—— NC-30

——— NC-25

7

[————p NC-20

NC-15

63

125 250 500 1000 2000 4000 8000

Octave band center frequency(Hz)

VN-M800HE

Octave band sound pressure level(dB)

90

80

70

60

50

30

Extra High
—O— High
—a— Low

N

NC-70

NC-65

NC-60

NC-55

LY

NC-50

NC-45

SN

NC-40
NC-35

A AT

i

N

NC-30

NC-25

NC-20

NC-15

//
-

63

125 250 500 1000 2000 4000 8000

Octave band center frequency(Hz)



Air to Air Heat exchanger Type Engineering Data Book
————

(230V~, 50Hz) T

|
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