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Thank you for choosing Cooper&Hunter, please read this installation & owner's manual carefully
before operation and retain it for future reference.



To Users

Thank you for selecting Cooper&Hunter’s product. Please read this instruction
manual carefully before installing and using the product, so as to master and
correctly use the product. In order to guide you to correctly install and use our
product and achieve expected operating effect, we hereby instruct as below:

(1) This appliance is not intended for use by persons (including children) with
reduced physical, sensory or mental capabilities, or lack of experience and
knowledge, unless they have been given supervision or instruction concerning
use of the appliance by a person responsibility for their safety. Children should
be supervised to ensure that they do not play with the appliance.

(2) In order to ensure reliability of product, the product may consume some power
under stand-by status for maintaining normal communication of system and
preheating refrigerant and lubricant. If the product is not to be used for long, cut
off the power supply; please energize and preheat the unit in advance before
reusing it.

(3) Please properly select the model according to actual using environment,
otherwise it may impact the using convenience.

(4) This product has gone through strict inspection and operational test before
leaving the factory. In order to avoid damage due to improper disassembly and
inspection, which may impact the normal operation of unit, please do not
disassemble the unit by yourself. You can contact with the special maintenance
center of our company if necessary.

(5) For personal injury or property loss and damage caused by improper operation
such as improper installation and debugging, unnecessary maintenance,
violation of related national laws and rules and industrial standard, and violation
of this instruction manual, etc., we will bear no liability.



(6) When the product is faulted and cannot be operated, please contact with our
maintenance center as soon as possible by providing the following information.
1) Contents of nameplate of product (model, cooling/heating capacity, product

No., ex-factory date).

2) Malfunction status (specify the situations before and after the error occurs).

(7) All the illustrations and information in the instruction manual are only for
reference. In order to make the product better, we will continuously conduct
improvement and innovation. We have the right to make necessary revision to
the product from time to time due to the reason of sales or production, and
reserve the right to revise the contents without further notice.

(8) The final right to interpret for this instruction manual belongs to
Cooper&Hunter Inc.
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Modbus Gateway(Mini)
1 Safety Notices (Please be sure to abide)

e Warning: If not abide strictly, it may cause severe damage to the
unit or the people.

e Note: If not abide strictly, it may cause slight or medium damage to
the unit or the people.

This sign indicates that the operation must be prohibited. Improper
operation may cause severe damage or death to people.

/\2 This sign indicates that the items must be observed. Improper

) operation may cause damage to people or property.
AWARNING!

This product can’t be installed at corrosive, inflammable or explosive
environment or the place with special requirements, such as kitchen. Otherwise, it
will affect the normal operation or shorten the service life of the unit, or even cause
fire hazard or serious injury. As for above special places, please adopt special
product with anti-corrosive or anti-explosion function.

2 User Notice

Dear customer :
Please read this manual carefully prior to installation and operation and strictly
observe all installation and operation instructions covered in the manual.

/A\,WARNING !

(1)Installation shall be performed by the qualified personnel; otherwise it would
result in a fire hazard or electric shock.
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(2)Do not place the plug of the power supply into the socket before it is dried and
cleaned.

(3)Cut off the power supply before touching the electric element.

(4)Do not touch this device with wet hands; otherwise it would result in electric
shock.

(5)Do use the power cable specified in this manual; otherwise it would result in a
fire hazard.

(6)When the power cable is reversely connected or the power supply is beyond
the rated range, it would result in a fire hazard or even damages to this device.

(7)Do install this device inside the electric control cabinet which is located indoor
and then is locked.

(8)Do install this device where it will not be subject to the electromagnetic

interference or heavy dust.
@Notice !

(1)Be sure the specified adaptor is used; otherwise this device would work
improperly or even be damaged.

(2)Be sure this device is setup in place; otherwise it would result in
communication fault.

(3)Be sure the communication line is connected to the correct interface; otherwise
it would result in communication fault.

(4)After connection, lines should be protected with insulating tape to avoid
oxidation and short circuits.
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(5)Normal working conditions for Modbus Gateway(Mini) :
@®Temperature : -20 ~ +60°C;

@Humidity: less than 85%;
®Location: indoor (it is highly recommended to install this product in the electric

control cabinet), not subject to direct sunlight, rain and snow etc.

(6)Graphics in the instruction manual are for reference only.

3 General Functions
C&H Modbus Gateway(Mini) is intended to realize the data exchange between
the air conditioner and BMS, and provides standard Modbus RTU protocol.
This gateway is applicable for DC Inverter CHV5, Water Source Heat Pump
CHV5, CHV5 Mini, CHV5 Slim and CHV5 Heat Recovery.

Il
(7 w
POWER — CAN— — RS485 —
) CAN RS485 GND |2V
L o000 )

4 Composition

The product contains following items :
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Modbus Gateway(Mini) 1 set

Owner’s Manual 1 set

5 Detailed Introduction of Modbus Gateway(Mini)

5.1 Interface

5.1.1 Interface Function Drawing
Power indigator CANTindicator 48%5 indicator

POWER r CAN | — RS485 =
CAN RS485 GND |12V
o000 o]®) )
! 1 !
CAN communication interface 12V DC power input

RS485 communication interface
5.1.2 Power

The input power is 12V DC, external power supply can be prepared.
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=

GND 12V ©
==

Note: pay attention to the polarity of power input and connect power according to
the interface instruction.

5.1.3 Communication Interfaces
Y

POWER CAN RS485
> ST S S

n

© CAN RS485 GND 12V ©
22 (=1~
== 1 e

===

CAN communication interface: It is connected to air conditioner through two-
core connection wire, to realize communication between Modbus Gateway(Mini)
and air conditioner.

5
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RS485 communication interface: It is connected to BMS through two-core
communication cable, to realize communication between Modbus Gateway(Mini)
and BMS or nearby Modbus Gateway(Mini).

5.2 LED Display

BN

> RX >

LED indicators shown in the above figure are divided into two parts: status
indicators (power) and communication indicators(CAN, RS485). Operation status
of each indicator is shown in the following table.

When the data is transferred to the equipment (e.g. air
X conditioner) connected with Modbus Gateway(Mini), it

CAN will flash.

When the data from the equipment (e.g. air conditioner)
RX connected with Modbus Gateway(Mini)is received, it will
flash.

When the data is transferred to the Modbus bus, it will

Ry flash.

RS485
When the data from the Modbus bus is received, it will

RX flash.

When power supply of Modbus Gateway(Mini) is normal,

Power it will be always on.
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5.3 DIP Switches

o Notice! Please set DIP switches before using this gateway. Re-energize
the device after setting DIP switches.
Otherwise this device cannot operate normally!

Setting area of Modbus gateway DIP switch is located inside the product,
including address DIP switch and function DIP switch.

S1 S2 S3

5.3.1 Setting of Address DIP Switch
(1) Address DIP switch consists of S1and S2. S3is function DIP switch.

H dhhHihdH cooo
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5.3.2 Address DIP Switch S1,S2—Address Setting of Modbus
Gateway

@ Notice! Please set the address DIP switches before using this gateway.
The network DIP switch address of the same bus cannot be repeated, otherwise
communication error may happen.

Modbus Gateway(Mini) address setting range: 1~255. Detailed DIP value
please refer to the Address DIP Form.

Address setting example:

Setting method of address 11 is shown as beIOW'

ﬂiﬁﬁﬁﬁﬁ

1 2 3 4 2 3 4
Address ,
$1 S2 s
1 2 3 4 1 2 3 =
11 0 1 0 o 11
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Setting method of address 43 is shown as below:

S1 S2

am @ @

1 2 3 4 1 2 3 4

Address

1 2 34 1|2 3 4
11/ 0 1 0 1 0 O

& anjep

5.3.3 The Fourth Switch of Function DIP Switch S3 - Setting of
CANZ2 Bus Matched Resistance

@Notice!

Notice! Master outdoor unit or gateway of the system which is at the end of
CAN2 bus must be set as with the matched resistance, otherwise communication
will be abnormal!

The fourth switch of function DIP switch is used for setting the CAN2 bus
matched resistance of this gateway.
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If the Modbus gateway is at the end of CAN2 bus, the gateway shall be set as
with the matched resistance, which means set the fourth DIP switch to O;

If the Modbus gateway is not at the end of CAN2 bus, the gateway shall be set
as without the matched resistance, which means set this DIP switch to 1.

DIP switch of matched resistance is shown as below:
S3

(] | (|
1 QAQe I
1 2 3 4 1 2 3 4

without matched resistance with matched resistance
CAN2 bus

-]
Master control unit ~ Master control unit Master control unit Set as with matched resistance
of ODU system 1 of ODU system 2 of ODU system n

Set as with matched resistance Set as without matched resistance

n is ODU system quantity, n<16.

5.3.4 The Third Switch of Function DIP Switch S3 - Setting of
Modbus Bus Matched Resistance

0JNotice! The third switch of function DIP switch is used for setting the
matched resistance of this gateway in Modbus bus.

Modbus bus: Detailed meaning please refer to topology introduction.

The seventh switch of function DIP switch is used for setting the matched
resistance of this gateway in Modbus bus.

10
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If the Modbus gateway is at the end of Modbus bus, the gateway shall be set as
with the matched resistance, which means set the third DIP switch to O;

If the Modbus gateway is not at the end of Modbus bus, the gateway shall be set
as without the matched resistance, which means set this DIP switch to 1.

DIP switch of matched resistance is shown as below:

! dowa 2a®a

1 2 3 4 1 2 3 4
without matched resistance with matched resistance

5.3.5 The Second Switch of Function DIP Switch S3 - Setting of
gateway starting IDU project number

Gateway starting IDU project number means the IDU range that this gateway
can be handled. The second switch of function DIP switch is used for setting the
gateway starting IDU project number.

Gateway starting IDU project number is 1: this gateway can handle the IDU with
project number from 1~128.

Gateway starting IDU project number is 129: this gateway can handle the IDU
with project number from 129~255.

Setting diagram of gateway starting IDU project number DIP switch:

"
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s3 S3
o | [ |[| L TN
1 Q@ (I [

1 2 3 4 1 2 3 4
Gateway starting IDU Gateway starting IDU
project number is 1 project number is 129

6 Application

Modbus Gateway(Mini) is usually applicable for Building Management System.

6.1 Building Management System (BMS)

This gateway adopts Modbus standard protocol, which can be used as the
interface of BMS. It is applicable for DC Inverter CHV5, Water Source Heat Pump
CHV5, CHV5 Mini, CHV5 Slim and CHV5 Heat Recovery.

12
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S

6.3 Topology Introduction

Modbus bus: L1 shown in the figure is the Modbus bus.
13
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CAN1 network: network ® shown in the figure is the CAN1 network, which is
consist of Modbus Gateway(Mini) and all IDUs and ODUs of the system. One
CAN1 network can be connected to maximum 80 IDUs. L3 shown in the network is
CANT1 bus.

CAN2 network: network@® and @ shown in the figure is the CAN2 network,
which is consist of Modbus Gateway(Mini) and main control ODU of the system.
One CAN2 network can be connected to maximum 16 systems and 255 IDUs. If
the system quantity exceeds 16 sets or IDU quantity exceeds 255 sets, it shall be
divided into two CAN2 network. L2 shown in the figure is CAN2 bus.

System: One system consists of one set of outdoor unit (one set of outdoor unit
is a module group consisting of 1~4 modules, that is 1~4 outdoor units) and its
connected indoor units.

Connectable unit quantity of Modbus Gateway(Mini): one Modbus Gateway(-
Mini) can be connected to maximum 16 systems and 128 IDUs. If IDU quantity
exceeds 128 sets, two Modbus gateways are needed.

14
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7 Product installation
7.1 Product Dimension and Installation Space of Electric

Control Cabinet
7.1.1 Product Di

mension

1
T 1 POWER ,— CAN | — RS485 1
wv
>
w
[e-)
3
3

CAN RS485 GND 12V
L O000O

v

104.6 mm

_>

wwso 0z

‘_

[T &) ]|

v

113.18 mm

15
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7.1.2 Installation Dimension of Electric Control Cabinet

Modbus Gateway(Mini) shall be installed in the electric control cabinet. The front
side of gateway shall be hung upwards in horizontal level and secured by two
screws. Required installation space is shown as below (only for reference).

A

POWER — CAN — RS485

RS485 GNDI2v

5688
3

4— Fix the gateway with two screws —)p

[T FIL |
= Y =

Fix the upper cover with one screw

16
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¢ 120mm 120mm  —J

7.2 Communication Connection
Communication system of Modbus Gateway(Mini) includes:
( 1) Communication between Modbus Gateway(Mini) and BMS;
( 2 ) Communication between Modbus Gateway(Mini) and air conditioner.

17
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7.2.1 Material Selection of Communication Cable

Comm-

o Cable
Communicati- | Material of | unicati- . Material
on system cable on cable | di@meter | o darg | Remark
(mm?2)
L(m)

When

communic-
Communicati- Light/ ation

Ordinary distance
on between PVC e distance
Modbus
Gateway(- shgathed ' L<800 22x0.75 C60227- | 800m,
Mini) and twisted pair 5:2007 | photoelect-
BMS copper wire ric isolation
(RW) repeater

shall be

added
Communicati- g?dhizary lfhe length
(I\)/Inozgmeen PVC IE- communic-
Gateway(- sheathed L<500 | =22x0.75 | C60227- | ation cable
Mini) and air twisted pair 5:2007 | shall not

I copper wire exceed

conditioner (RWV) v

7.2.2 Communication Connection Way

@ Notice! All communication cables of Modbus Gateway(Mini) must be

connected in series instead of in star mode.

18
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( 1) Communicaiton connection between Modbus Gateway(Mini) and BMS;

< = o é o o >BMS system
o P P

19
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BMS system

(2) Communication connection between Modbus Gateway(Mini) and air
conditioner (n is air conditioner quantity, n<16);

20
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Mastntrol unit
of ODU system 1 of ODU system 2 of ODU system n

Master control unit Master control unit Master control unit
of ODU system 1 of ODU system 2 of ODU systemn

==e=
Master control unit
of ODU system 1 of ODU system 2  of ODU system 3 of ODU systemn

21
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7.2.3 Setting of Communication Connection

ON
- BMS
1 2
SA8 Q)
DI iDZ lﬂiGZ
e \>®

~N
SlaveODU  Master ODU (4
\_/ Modbus Gateway(Mini) 1 N\

ON
Bel) 4
— SA8 ©‘
D1iuzlﬂicz
Slave ODU  Master ODU BV @ H
Modbus Gateway(Mini) 2 @

(1) Communication wire connection between Modbus Gateway(Mini) and BMS:

Step 1: Confirm the first Modbus Gateway(Mini) (Modbus Gateway(Mini)1 as
shown in the figure) that needs to be connected to BMS. Connect the port of
RS485 of this gateway and the BMS with communication cable, as shown in step
@ in the figure.

22
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Step 2: Connect the RS485 communication port of Modbus Gateway(Mini) (-
Modbus Gateway(Mini)1) with the RS485 communication port of the second
Modbus Gateway(Mini) (Modbus Gateway(Mini)2 as shown in the figure) with
communication cable; as shown in step @ in the figure.

Step 3: The other Modbus Gateway(Mini)shall be connected in series; as shown
in step ® in the figure.

( 2 ) Communication wire connection between Modbus Gateway(Mini) and air
conditioner:

Step 1: Confirm the master ODU that each Modbus Gateway(Mini) shall be
connected (set master ODU with SA8 DIP). Please refer to “7.2.2(2)
Communicaiton connection between Modbus Gateway(Mini) and air conditioner”
and adopt series connection, as shown in step @ in the figure.

Step 2: Connect the G1 and G2 port of CAN communication interface of Modbus
Gateway(Mini) and the G1 and G2 port of wiring board of corresponding master
ODU with communication cable, as shown in step ® in the figure.

% CAN2 network: Detailed meaning please refer to topology introduction.

( 3 ) Modbus Gateway(Mini) DIP setting:

Step one: Set address DIP of Modbus Gateway(Mini);

Step two: Refer to Chapter 5.3.4 to set matching resistance of Modbus Gateway
(Mini);

Note:

1. In Modbus bus, if the connected Modbus Gateway(Mini) exceeds 30 or
communication distance exceeds 800m, one photoelectric isolation repeater shall
be added. Connect the R+ and R- port of photoelectric isolation repeater with the R
+ and R- port of RS485 communication port of nearby Modbus Gateway(Mini).

23
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30 Modbus gateways in maximun between two repeaters

¢— Total accumulative length of communication cable —>
between two repeaters shall not exceed 800m

2. In “5.3.3 The fourth switch of DIP switch S3——setting of CAN2 bus matched
resistance”, the setting method of matched resistance of Modbus Gateway(Mini) is
introduced. Meanwhile, the master ODU in the first and end systems of CAN2 bus
shall be set as with matched resistance. In the following, the detailed setting
position and method of matched resistance of CHV5 DC inverter multi VRF are
taken as example.

24
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% CAN2 bus: Detailed meaning please refer to topology introduction.

8 Annex: DIP Address

0~31 DIP address table 32~63 DIP address table
31 S2 S1 S2
a_
d- ad-
121341 |2]|3]|4]|qr 11234123 |a]f0dr
0 0 / 0 1 32
1 1 110 1 33
0 2 0|1 1 34

25
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00|35
0|0| 36
00|37

00| 38
00|39
00|40

00|41

00|42

00|43
00|44
00|45
00| 46

00|47

00|48
00|49
00|50
0|0| 51

00|52

00|53

00|54

10

"

12
13
14
15
16
17
18

0j]0]o0|3

0j]0]oO|>5

0j0]o|e6
ojojotv

ojojolo
ojojo
ojojo
ojojo
ojojo
ojojo
ojojo
ojojo
ojojo
ojojo

0j]0]oO|21

0

0

0

1

1

1
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103
104
105
106
107
108
109
110
111

112

113

114
115

116

17
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119

120

121

122
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123

124

125

126

127

ad-

dr

160
161

162

163

164

165

166

167

168

169

170

171

4

S2

160~191 DIP address table

S1

ad-

dr

3|4

S2

2

128~159 DIP address table

S1
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172

173

174

175
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182

183

184

185
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190

191
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241
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210
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