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Oil free centrifugal water chilling (heat pump)

packages

1 Scope

This document specifies the types and basic parameters, technical requirements, test

methods, inspection rules, as well as marking, packaging, transportation and storage for

oil free centrifugal water chilling (heat pump) packages (hereinafter referred to as
"units").
This document is applicable to the centrifugal vapor compression cycle water chilling (heat

pump) packages using magnetic bearings, aerostatic bearings and refrigerant lubrication

bearings.
2 Normative references

The contents in the fol lowing documents constitute the essential clauses of this document
through normative references in the text. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including

any amendments) applies

GB 2894—2008 Safety signs and guideline for the use

GB/T 4706.32—2024 Safety of household and similar electrical appliances — Part 32:

Particular requirements for electrical heat pumps, air—conditioners and dehumidifiers

GB/T 9237 Refrigerating systems and heat pumps — Safety and environmental requirements

GB/T 10870—2014 The methods of performance test for water chilling (heat pump) packages

using the vaper compression cycle

GB/T 13306 Plates

GB/T 13384 General specifications for packing of mechanical and electrical product

GB/T 18430.1—2024 Water chilling (heat pump) packages using the vapor compression cycle
— Part 1: Water chilling (heat pump) packages for industrial & commercial and similar
applications

GB/T 19409 Water-source (ground-source) heat pumps

JB/T 7249 Refrigeration and air conditioning apparatus — Terminology

NB/T 47012—2020 Pressure vessels for refrigerant device
3 Terms and definitions

For the purposes of this document, the terms and definitions given in JB/T 7249, GB/T 18430. 1

—2024, GB/T 19409 and the following apply.
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3.1
oil free centrifugal water chilling (heat pump) packages
centrifugal vapor compression cycle water chilling (heat pump) packages using magnetic

bearings, aerostatic bearings and refrigerant lubrication bearings

Note 1 to entry: Magnetic bearing refers to a bearing that uses attractive or repulsive force of a magnetic

field to levitate and dynamically stabilize a rotor.

Note 2 to entry: Aerostatic bearing refers to a sliding bearing that uses air and refrigerant vapors (or
possibly other gases) as lubricants. It is divided into two types: static pressure aerostatic bearings

and dynamic pressure aerostatic bearings.

Note 3 to entry: Refrigerant lubrication bearing refers to a rolling or sliding bearing that uses

refrigerant liquid as a lubricant.
3.2
pressure ratio

the ratio of the absolute pressure at the compressor discharge port to the absolute pressure

at the suction port
3.3
quick starting

after the power and control supply of the unit is disconnected, the unit can be started
normal ly without manual intervention after power supply restored within a short period of

time
3.4
temperature inversion differential running

the operating state of the unit when the condenser water temperature or ambient temperature

is lower than the evaporator water temperature
3.5
surging

an unstable phenomenon during the operation of the compressor or compressor unit,
characterized by significant fluctuations in refrigerant vapor flow rate over time,

accompanied by strong vibrations and noise

4 Types and basic parameters

4.1 Types

4.1.1 The classification types specified in GB/T 18430. 1—2024 and GB/T 19409 is applicable

to this document.

NOTE Clause 4.1.4 of GB/T 18430.1—2024 is not applicable to this document.
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4.1.2 The units are classified by the suspension type of the compressor shaft into:

Magnetic suspension type;

Aerostatic suspension type:
® Static pressure aerostatic suspension type;

® Dynamic pressure aerostatic suspension type;

Refrigerant lubrication type:
® Positive pressure liquid suspension type;
® Negative pressure liquid suspension type.

4.1.3 The units are classified by the medium on the heat source side during refrigeration
operation into:

Water—cooled type;

—Air—cooled type;

Evaporative cooling type;

Water (ground) source type.
4.2 Model

The model designation method for the unit may be determined by the manufacturer. The cooling
capacity of the unit under nominal conditions shall be reflected in the model number.

NOTE The nominal cooling capacity may be an approximate value of the nominal cooling output.
4.3 Basic parameters
4.3.1 Standard conditions for general performance tests

The standard conditions for general performance tests of each type of unit are specified
in Table 1~6, respectively.

Table 1 — Standard conditions for general performance tests of water—cooled comfort units
Use side Heat source side’
Outlet water flow rate Water flow rate per
. Inlet water
Condition type water per unit cooling unit cooling
. temperature .
temperature capacity ‘c capacity
C m’/ (h = kW) m’/ Ch = kW)
Nominal cooling’ 7 30
Maximum load 15 33
Minimum load 5 19
Minimum pressure ratio 0.172 0.215
15 19
operation
Maximum pressure ratio
) 5 33
operation




GB/T XXXX—XXXX

Use side Heat source side’
Outlet water flow rate Water flow rate per
L Inlet water
Condition type water per unit cooling unit cooling
o temperature o
temperature capacity ‘c capacity
‘C m’/ (h + kW) m’/ (h + kW)

* In this document, the heat source side corresponds only to the use side and does not describe the actual
heat transfer path

® The water flow rate is determined based on the declared value of the unit's nominal cooling capacity
° The water temperature shall be corrected according to Appendix B of GB/T 18430. 1—2024 (foul ing factor
of 0.018 m” - “C/kW on the use side and 0. 044 m’ - ‘C/kW on the heat source side), and the test conditions

are set based on the corrected temperature

Table 2 — Standard conditions for general performance tests of air—cooled comfort units
Use side Heat source side
Water flow rate per
L Outlet water Dry bulb Wet bulb
Condition type unit cooling
temperature temperature temperature
3 capacity’ A s
C s C C
m’/ Ch * kW)

Nominal cooling 7 35 —
Maximum load 15 43 —
Minimum load 5 21 —

Minimum pressure ratio 0.172
15 21 —
operation
Maximum pressure ratio
5 43 _
operation
NOTE "—" indicates no requirement
* Water flow rate is determined based on the declared value of the unit's nominal cooling capacity

Table 3 — Standard conditions for general performance tests of evaporative cool ing comfort
units
Use side Heat source side
Water flow rate per
L. Outlet water Dry bulb Outlet water
Condition type unit cooling
temperature ) temperature temperature
] capacity’ 3 .
C . C C
m’/ Ch * kW)
Nominal cooling®® 7 24
Maximum load”’ 15 — 29
Minimum load® 5 0.172 15.5
Minimum pressure ratio operation 15 — 15.5
Maximum pressure ratio operation 5 — 29
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Use side Heat source side
Water flow rate per
L. Outlet water Dry bulb Outlet water
Condition type unit cooling

temperature ) temperature temperature

3 capacity’ . .

C , C C

m’/ Ch * kW)
NOTE "—" indicates no requirement

* Water flow rate is determined based on the declared value of the unit's nominal cooling capacity
® During testing, the temperature of the supplementary water on the heat source side is between 15 °C
and 30 C.

® The water side (use side) temperature shall be corrected according to Appendix B of GB/T 18430. 1—2024

(foul ing factor of 0.018 m? - ‘C/kW), and the test conditions are set based on the corrected temperature.

Table 4 — Standard conditions for general performance tests of water (ground) source

comfort units

Use side outlet Heat source side inlet water temperature/ water flow rate
water per unit cooling (heating) capacity
temperature/
Test condition water flow rate
. . Water—loop | Ground-water Ground-loop Surface-water
per unit cooling
t t t t
(heating) ype ype ype ype
capacity
Nominal
7/0.172 30/0. 215 18/0.103 25/0.215 25/0. 215
cooling
Cooling Max i mum
15/—° 35/—° 25/—° 35/—° 35/—°
operation | oad
Minimum
5/—° 20/—° 15/— 15/— 15/—°
| oad
Nominal , , . , .
45/— 20/— 15/—" 10/— 10/—"
heating
Heating Max i mum
50/—° 30/—° 25/—° 25/—° 30/—°
operation load
Minimum
40/—° 15/— 15/— 10/— 10/—°
| oad

NOTE 1 Water flow rate per unit cooling (heating) capacity is in m3/(h - kW), temperature is in “C.
NOTE 2 Only the cooling operation tests are required for cooling—only units, and only the heating

operation tests are required for heating—only units.

*Water flow rate per unit cooling (heating) capacity is determined under the nominal cool ing condition.

* The water flow rate per unit cooling (heating) capacity of heating—only units is determined based

on the design temperature difference (15 ‘C/8 °C).

Table 5 — Standard conditions for general performance tests of process units
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Condition type

Unit type

Use side

Heat source side

Water—cooled

Air—cooled

Evaporative

cooling

Inlet liquid

temperature

Outlet
liquid

temperature

Inlet/outlet
water

temperature

Dry/wet bulb

temperature

Dry/wet bulb

temperature

Nominal

cooling

High
temperature

type

21

16

Standard
temperature

type

12

Medium

temperature

-10

30/35

35/—

— /24

type

Low

temperature -20 -25

type

Deep—cool ing

type

Nominal
All types
heating

High
Temperature temperature
inversion type

Standard

15 12/ — — —

differential
running temperature

type

I f the manufacturer's declared design conditions differ from the standard conditions given in this table
tests may be conducted according to the manufacturer's declared conditions and the performance test
methods specified in 6.4.3

NOTE "—" indicates no requirement

a

The nominal cooling test condition for deep—cooling units is according to the manufacturer's

specifications.

b

The nominal heating test conditions for all types of units are according to the manufacturer's

specifications.

° Conducted at the minimum temperature specified by the manufacturer

Table 6 — Standard conditions for general performance tests of data center specific units

Heat source side

Condition type Use side

Water—cooled Air—cooled Evaporative cool ing
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Water flow
Water flow Inlet Dry Wet Dry
rate per Wet bulb
rate per Outlet water | water bulb bulb bulb
unit temperatu
unit cooling | temperature | temper temper | temper | temper
s cooling re
capacity’ C ature ature ature ature .
s . capacity’ . 3 . C
m’/ Ch * kW) C , C C C
m’/ Ch * kW)
Nominal
. 15 30 35 24
cooling
Max i mum
20 34 45 29
cooling load
Minimum —°
7 12 —°
cooling load
Temperature 0.144 0.172 — —
inversion ] .
15 12 — —
differential
running
Low pressure
ratio 15 18 15 15.5
performance
NOTE "—" indicates no requirement

° Water flow rate is determined based on the declared value of the unit's nominal cooling capacity

* The water side temperature shall be corrected according to Appendix B of GB/T 18430.1—2024 (use side
fouling factor of 0.018 m?+ ‘C/kW, heat source side fouling factor of 0.044 m?: ‘C/kW), and the test
conditions are set based on the corrected temperature

° Conducted at the minimum temperature specified by the manufacturer.

¢ Conducted at the minimum temperature specified by the manufacturer.

4.3.2 Part load performance test conditions

For water—cooled or evaporative cooling comfort units, the standard conditions for part
load performance tests [for integrated part load value (/PLW] and use conditions [for
non-standard part load value (MPLW] are as specified in Table 7

Before testing, the water temperature shall be corrected according to the methods in
Appendix B of GB/T 18430. 1—2024 and the fouling factor given in Table 7, and the test

conditions are set based on the corrected temperature.

Table 7 — Part load performance test conditions
Item Part load performance test condition
Unit
Name Unit IPLV NPLV
component
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bulb temperature

Item Part load performance test condition
Unit
Name Unit IPLV NPLV
component
100% load outlet water ‘c Selected outlet water
temperature temperature
7.0
Part load outlet water ‘c Same as 100% load outlet
Evaporator temperature water temperature
Water flow rate per unit ,
m’/ (h - kW) 0.172 Selected water flow rate
cool ing capacity
Foul ing factor m’ + ‘C/kW 0.018 Specified foul ing factor
100% load inlet water 3 Selected inlet water
C 30.0
temperature temperature
75% load inlet water N Obtained by |inear
c 26.0 Y
temperature interpolation based on inlet
50% load inlet water water temperature at 100%
- ‘C 23.0 . .
Water-cooled temperature and 25% load points
condenser
25% load inlet water 3
C 19.0 19.0°
temperature
Water flow rate per unit .
m’/ (h + kW) 0.215 Selected water flow rate
cool ing capacity
Fouling factor m -+ “C/kW 0. 044 Specified foul ing factor
100% load inlet air wet . Selected inlet wet bulb
C 24.0
bulb temperature temperature
75% load inlet air wet . Obtained by linear
C 21.9
Evaporative bulb temperature interpolation based on inlet
condenser 50% load inlet air wet air wet bulb temperature at
‘C 19.7
bulb temperature 100% and 25% load pOintSa
25% load inlet air wet 3
C 17.6 17.6°

of the corresponding load points

When it is necessary to calculate the coefficient of performance corresponding to the 75%, 50%, or 25%
load points by interpolation and attenuation coefficient methods, the inlet water temperature or inlet

air wet bulb temperature on the condenser side during the test shall be consistent with the conditions

a

may be used for the test

If the inlet water temperature or inlet air wet bulb temperature on the condenser side recommended

by the manufacturer is higher than the temperature specified in the table, the recommended temperature

4.3.3 Standard conditions for seasonal performance tests
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specified in Table 8. The annual
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performance test conditions for air—cooled comfort units are as

center specific units are as specified in Table 9.

integrated cool ing performance test conditions for data

Table 8 — Standard conditions for cooling seasonal performance test conditions
Use side Heat source side
L Water flow rate | Inlet air dry | Inlet air wet
Condition . ) Outlet water
Load rate’ | Test point per unit cooling bulb bulb
type temperature
‘c capacity temperature temperature
m’/ Ch - kW) °C C
157%" — 7 43 —
100% A 7 35 —
Cooling
75% B 7 0.172° 31.5 —
season
50% C 9 28 —
25% D 11 24.5 —

When it is necessary to calculate the coefficient of performance corresponding to the 75%, 50%, or 25%
load points by interpolation and attenuation coefficient methods, the inlet air dry bulb temperature
on the condenser side during the test shall be consistent with the conditions of the corresponding load
points.

NOTE "—" indicates no requirement

* The permissible deviation of the load rate at the actual operating point of the unit during the test
is 2% of the load rate specified in the table (except for 157% and 100% load points).

®Only when it is necessary to calculate the occurrence time of each temperature interval between 35 °C
and 43 °C for cooling in a typical building corresponding to a certain city, the test at this load rate

shal |l be added.

° Water flow rate is determined based on the declared value of the unit's nominal cooling capacity

Table 9 — Standard conditions for annual integrated cooling performance tests
Use side Heat source side
Condition type Evaporative
Chilled water Water—cooled Air—-cooled
cooling
Water
flow
Water flow
Outlet | rate per Inlet
rate per Dry bulb | Wet bulb | Dry bulb | Wet bulb
water unit water
Condition Load unit tempera | tempera | tempera | tempera
tempera | cooling | temperat
point rate cooling ture ture ture ture
ture capacity ure s s s s
. ) capacity’ C C C C
C ° C s
, m’/ (h = kW)
m/
(h - kW)
A 100% 15 0.144 30 0.172 35 — — 24
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Use side Heat source side
Condition type Evaporative
Chilled water Water—cooled Air—cooled
cooling
Water
flow
Water flow
Outlet | rate per Inlet
rate per |Drybulb | Wet bulb |Dry bulb | Wet bulb
water unit water
Condition Load unit tempera | tempera | tempera | tempera
tempera | cooling | temperat
point rate cooling ture ture ture ture
ture capacity ure . . s i
. 3 capacity’ C C C C
C : C s
. m’/ Ch + kW)
m/
(h = kW)
B 100% 25 25 — — 19
C 100% 21 15 — — 13
D 50% 21 5 — — 7

The test process is detailed in Appendix G of GB/T 18430. 1—2024. When it is necessary to calculate the
coefficient of performance corresponding to condition point B, G, or D by interpolation and attenuation
coefficient methods, the inlet water or inlet air dry/wet bulb temperature on the condenser side during
the test shall be consistent with the condition of the corresponding load point.

NOTE "—" indicates no requirement

° Water flow rate is determined based on the declared value of the unit's nominal cooling capacity

4.3.4 Annual performance test conditions

The annual performance test conditions for water (ground) source comfort units are as
specified in Table 10.

Table 10 — Standard conditions for annual performance tests
Outlet water Inlet water temperature/water flow rate per unit cooling
temperature on (heating) capacity
the use
Condition | Load Test
) o side/water flow
point rate | condition . Water—loop | Ground-water | Ground—loop | Surface-water
rate per unit
t t t t
cool ing (heating) ype ype ype ype
capacity
Nominal
A 100% 7/0.172 30/0. 215 18/0.103 25/0.215 25/0.215
cooling
Nominal
B 100% . 45/— 20/—° 15/— 10/— 10/—°
heating

NOTE 1 Water flow rate per unit cooling (heating) capacity is in m3/(h - kW), temperature is in C.

NOTE 2 Cooling—only or heating—only units are not evaluated for annual coefficient of performance (ACOP).

10
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Outlet water Inlet water temperature/water flow rate per unit cooling
temperature on (heating) capacity
the use

Condition | Load Test
side/water flow

point rate | condition . Water—loop | Ground-water | Ground-loop | Surface-water
rate per unit

. . type type type type
cool ing (heating) P P P P

capacity

NOTE 3 Annual coefficient of performance ACOP = 0.56COP. + 0. 44CO0P,. Where: COP. is the nominal cooling
coefficient of performance, which is the energy efficiency of the unit when operating at full load under
the nominal cooling condition; COP, is the nominal heating coefficient of performance, which is the energy

efficiency of the unit when operating at full load under the nominal heating condition

* Water flow rate per unit cooling (heating) capacity is determined under the nominal cooling condition
° The water flow rate per unit cooling (heating) capacity of heating—only units is determined based on

the design temperature difference (15 ‘C/8 C).

5 Technical requirements
5.1 General requirements

The units shall be complied with the provisions of 5.1 in GB/T 18430. 1—2024.

5.2 Sealing and pressure test

The air tightness, vacuum, and pressure requirements of the units shall be complied with
the provisions of 5.2 in GB/T 18430. 1—2024.

5.3 Trial operation

The trial operation requirements of the units shall be complied with the provisions of 5.3
in GB/T 18430.1—2024.

5.4 Nominal condition performance
5.4.1 Nominal cooling

5.4.1.1 The measured nominal cooling capacity of the units shall be no less than 95% of
the declared value

5.4.1.2 The measured nominal cool ing power consumption of the units shall be no larger than
110% of the declared value.

5.4.1.3 The measured nominal cooling coefficient of performance of the units shall be in
accordance with the following requirements:

a) For comfort units: the value shall be no less than the |imits specified in Tables 11
12, 13, or 14, and shall be no less than 95% of the declared value;

b) For process units: the value shall be no less than 95% of the declared value;

c) For data center specific units: the value shall be no less than the |imits specified
in Table 15, and shall be no less than 95% of the declared value

11
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NOTE The coefficient of performance of modular units is assessed and evaluated based on

an individual module.

Table 11 — Limits of energy efficiency parameters for comfort units (water—cooled type)
Energy efficiency parameters
Nominal cooling capacity (CC)
COP, IPLV
kW
kW/kW kW/kW
50<<CC=<300 5.10 5. 60
300<<CC=<528 5.60 7.20
528<<CC<1163 6.00 7.50
CC>1163 6.20 8.10
Table 12 — Limits of energy efficiency parameters for comfort units (air—cooled type)
Energy efficiency parameters
Nominal cooling capacity (CC) Cool ing seasonal performance
COP.
kW factor (CSPF)
kW/kW
(kWeh) / (kWeh)
CC>50 3.20 3.85
Table 13 — Limits of energy efficiency parameters for comfort units (evaporative cooling
type)
Energy efficiency parameters
Nominal cooling capacity (CC)
COP., 1PLY
kW
kW/kW kW/kW
50<<CC=<300 4.20 5.00
CC>300 4.80 5.40
Table 14 — Limits of energy efficiency parameters for comfort units [water (ground) source
typel
Nominal cooling capacity Energy efficiency parameters
T (CC) /Nominal heating capacity
ype COP,/ACOP °
(HC) v
kW/kW
kW /
HC<260 5.00
Water—loop type
HGC>260 5. 40
. Ground-water HC=260 4.50
Heating—only
type HC>260 4.70
type
Ground-loop type HC<260 4. 30
Surface—water
HC>260 4.50
type

12
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Nominal cooling capacity Energy efficiency parameters
. (CC) /Nominal heating capacity
ype COP./ACOP ©
(HC) ’
kW/kW
kW /
CC<<260 4.70
Ground—loop type
CC>260 5.20
Ground-water CC=<260 5.50
Heat pump
N type CG>260 5.80
ype
Ground-loop type CC<260 4.70
Surface—water
CC>260 5.10
type

*The energy efficiency indicator for heating-only units is COR, and for heat pump units is ACOP.

Table 15 — Limits of energy efficiency parameters for data center specific units
Energy efficiency parameters
Unit type Annual integrated cooling
Nominal cooling capacity (CC) COP., coefficient of performance
kW kW/kW (Accop)
kW/kW
CC<528 6.50 7.30
Water—cooled
528<<CC<1163 7.00 7.90
type
CC>1163 7.50 8. 50
Air—cooled type 3.30 5.40
Evaporative cooling type 5. 60 6.30

5.4.2 Nominal heating

5.4.2.1The measured nominal heating capacity of the units shall be no less than 95% of

the declared value

5.4. 2.2 The measured nominal heating power consumption of the units shall be no larger than
110% of the declared value.

5.4.2.3The measured nominal heating coefficient of performance of the units shall be no
less than 95% of the declared value. For heating—only units, the measured nominal heating
coefficient of performance shall be no less than the |imits specified in Table 14.

5.5 Part load performance

5.5.1For water—cooled or evaporative cooling comfort units, the measured integrated part
load value shall be no less than the |imits specified in Table 11 or Table 13, and shall

be no less than 92% of the declared value

5.5. 2For water—cooled or evaporative cool ing comfort units, the measured non—standard part

load value shall be no less than 92% of the declared value

13
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5.6 Seasonal performance

5.6.1For air—cooled comfort units, the measured cooling seasonal performance factor shall
be no less than the | imits specified in Table 12 and shal | be no less than 95% of the declared

value.

5.6.2For data center specific units, the measured annual integrated cooling coefficient
of performance shall be no less than the |imits specified in Table 15 and shall be no less
than 95% of the declared value.

5.7 Annual performance

For water (ground) source comfort units, the measured annual coefficient of performance
shall be no lower than the |imits specified in Table 14 and shall be no less than 95% of

the declared value
5.8 Water side pressure drop

The requirements of water side pressure drop for the units shall be complied with the
provisions of 5.7 in GB/T 18430. 1—2024.

5.9 Maximum cooling load

For comfort units and data center specific units, the following requirements shall be met

during the maximum cooling load test:
a) the units maintain normal operation;
b) all components of the units remain undamaged, and overload protectors do not activate;

c) the maximum operating current is no larger than the declared maximum operating current
of the units.

5.10 Minimum cooling load

For comfort units, the following requirements shall be met during the minimum cool ing load
test:

a) the units maintain normal operation;

b) al |l components of the units remain undamaged, and low pressure, anti—freeze, and overload

protectors do not activate.
5.11 Minimum pressure ratio operation

For comfort units, the fol lowing requirements shall be met during the minimum pressure ratio

operation test:
a) the units maintain normal operation;

b) all components of the units remain undamaged, and low pressure, anti—freeze, and over |load

protectors do not activate.

c) the inverter and motor of the units do not experience high—temperature protection

14
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5.12 Maximum pressure ratio operation

For comfort units, the fol lowing requirements shal |l be met during the maximum pressure ratio

operation test:
a) the unit maintain normal operation;
b) all components of the units remain undamaged, and overload protectors do not activate;

c) the maximum operating current is no larger than the declared maximum operating current
of the units.

5.13 Anti-surging operation

The following requirements shall be met during the anti—surging operation test:
a) all components of the units remain undamaged;

b) the units continue to operate normally after the test.

5.14 Temperature inversion differential running

For process units (including data center specific type units), the following requirements

shall be met during the temperature inversion differential running test:
a) the units maintain normal operation;
b) all components of the units remain undamaged;

c) low pressure, inverter high—temperature protectors and motor high—temperature

protectors do not activate.
5.15 Low pressure ratio performance

For data center specific units, the following requirements shall be met during the low

pressure ratio performance test:

a) the units maintain normal operation, and inverter high—temperature protectors and motor

high—temperature protectors do not activate;
b) the measured coefficient of performance for water—cooled units is larger than 18 kW/kW;

c) the measured coefficient of performance for air—cooled and evaporative cooling units
is larger than 10 kW/kW.

5.16 Starting current

When the units are tested for starting current according to 6.4.15, the starting current

value shall be no larger than the rated current of the units
5.17 Quick starting

For process units (including data center specific units), after the quick starting test
according to 6.4.16, the compressors' start—up time shall be no longer than 60 seconds

and the units shall operate normally.
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5.18 Performance under the application conditions

5.18. 1 For comfort units, the testing program shall be reasonably planned by manufacturers
through combining with the application scope of the products and referring to the
application conditions provided in Table 16, Table 17 or Table 18. These test results shall
be used by manufacturers to compile the performance database of the units, including
computer—output files, electronic charts, or computer selection software that integrate
product owner information, product information, product performance data, version

information, etc

NOTE The scope of actual application conditions is not required to cover the entire range specified in
Tables 16, 17, or 18 (and may even exceed it), as this entirely depends on the products' capabilities

or their matching application scenarios

5.18.2 Under any application condition output by the units' performance database, the
measured cool ing (heating) capacity and coefficient of performance at 100% load shall not

be deviated by more than 5% from the output values of the performance database

5.18. 3 Under any application condition output by the units' performance database, the
measured coefficient of performance at part load shall be no less than (100— 0o )% of the
output values of the performance database, where the |imit deviation o (rounded to the

nearest integer) is calculated by the Formula (1).

750
ATFL x %load D)

0 =10.5—(0.07 x %load ) +

where,
%load — 100 times the load rate, e.g., 75 for load rate of 75%;
AT — the temperature difference between the inlet and outlet water at 100% load operation

under the same flow rate of the use—side heat exchanger, in degrees Celsius (°C).
Table 16 — Application conditions for air—cooled and evaporative cooling units

Unit: degrees Celsius

Use side Heat source side
Chilled water Air—cooled Evaporative cooling
. Operation Temperature
Unit type d difference
mode Outlet water Dry bulb Wet bulb Dry bulb Wet bulb
between inlet
temperature | temperature | temperature | temperature | temperature
and outlet
water’
Comfort )
Cooling 3~10 5~15 21~43 — — 15.5~29
type
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Use side Heat source side
Chilled water Air—cooled Evaporative cooling
. Operation Temperature
Unit type d difference
mode Outlet water Dry bulb Wet bulb Dry bulb Wet bulb
between inlet
temperature | temperature | temperature | temperature | temperature
and outlet
water’
Data
center
Cooling 3~10 7~20 5~45 — — 7~29
specific
type
NOTE "—" indicates no requirement

* This document only provides a reference range. In fact, after selecting the outlet water temperature

manufacturers decide whether to use a fixed temperature difference or a fixed flow rate for the tests.

Table 17 — Application conditions for water—cooled units

Unit: degrees Celsius

Use side Heat source side
Temperature Temperature
) Operation difference difference
Unit type Outlet water Inlet
mode between inlet between inlet
temperature temperature
and outlet and outlet
water’ water’
Comfort type Cool ing 3~10 5~15 19~33 3~10
Data center specific
Cool ing 3~10 7~20 12~34 3~10
type

* This document only provides a reference range

In fact, after selecting the outlet water temperature

on the use side and/or inlet water temperature on the heat source side, the specific test conditions

may be determined by referring to the NPLV method or as specified by manufacturers.

Table 18 — Application conditions for water (ground) source units

Unit: degrees Celsius

Uni | Opera Heat source side

t tion Use side Ground-water Surface-water
Water—loop type Ground—loop type

Typ mode type type
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e Temp
erat Tempe
ure ratur
Tempera Temper Tempera
diff e
Outl ture ature ture
eren diffe
et differe differ differe
ce Outlet Outlet Outlet rence | Outlet
wate nce ence nce
betw water water water betwe water
r between betwee between
een temper temper temper en temper
temp inlet n inlet inlet
inle ature ature ature inlet ature
erat and and and
t and and
ure outlet outlet outlet
outl outle
water’ water’ water’
et t
wate water’
r
Com | Cool i 3~ 5~
3~10 20~35 3~10 15~25 3~10 15~35 3~10 15~35
for ng 10 15
t
Heati 3~ 40~
typ 3~10 15~30 3~10 15~25 3~10 10~25 3~10 10~30
ng 10 50
e

NOTE Cool ing—only type units only require tests under the cooling operation conditions, and heating—only

type units only require tests under the heating operation conditions.

® This document only provides a reference range. In fact, after selecting the outlet water temperature
on the use side and/or the inlet water temperature on the heat source side, manufacturers decide whether

to use a fixed temperature difference or a fixed flow rate for the tests.

5.19 Noise

The measured sound pressure level of noise for the units shall be complied with the |imits
specified in Tables 19, 20, or 21 and shall be no larger than the declared value + 3 dB(A).

NOTE For process units (including data center specific units), no specific noise |imits are defined; for
water (ground) source comfort units, the noise requirements are consistent with those for water—cooled

comfort chillers based on the heat source side classification.

Table 19 — Noise limits for water—cooled units (sound pressure level)
Nominal cooling capacity Noise
kW dB (A)
50<<CC<300 70
300<<CC=<528 78
528<<CC<<1163 80
CC>1163 As required by the supply contract
Table 20 — Noise |imits for air—cooled units (sound pressure level)
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Nominal cooling capacity Noise
kW dB (A)
50<<CC<300 80
CC>300 88
Table 21 — Noise limits for evaporative cooling units (sound pressure level)
Nominal cooling capacity Noise
kW dB (A)
50<<CC<<300 80
CC>300 86

5.20 Vibration

When tested according to the method as specified in 6.4.19, the measured peak displacement

shall be less than 0.03 mm.

5.21 Safety requirements
5.21.1 Insulation resistance

The insulation resistance of the units shall be in accordance with the provisions of 5.13.1
in GB/T 18430. 1—2024.

5.21.2 Electrical strength

The electrical strength of the units shall be in accordance with the provisions of 5.13.2
in GB/T 18430. 1—2024.

5.21.3 Grounding device

The grounding device of the units shall be in accordance the provisions of 5.13.3 in GB/T
18430. 1—2024.

5.21.4 Moisture resistance

The moisture resistance of the units shall be in accordance with the provisions of 5.13.4
in GB/T 18430.1—2024.

5.21.5 Degree of protection

The degree of protection of the units shall be in accordance with the provisions of 5.13.5
in GB/T 18430.1—2024.

5.22 Special requirements for units with heat recovery function

The special requirements for units with heat recovery function shall be in accordance with
the provisions of 5.14 in GB/T 18430. 1—2024.

5.23 Special requirements for units with cooling storage function

The special requirements for units with cooling storage function shall be in accordance
with the provisions of 5.15 in GB/T 18430. 1—2024.
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6.1 Test conditions

GB/T XXXX—XXXX

The test conditions shall be in accordance with the provisions of 6.1 in GB/T 18430. 1—2024.

6.2 Installation

The installation shall be in accordance with the provisions of 6.2 in GB/T 18430. 1—2024.

6.3 Data processing

6. 3. 1During the test, the tolerances for each operating condition parameter shall be in

accordance with the provisions of Tables 22 and 23

NOTE 1 Average deviation — the deviation between the measured average value and the

specified value of each test condition

NOTE 2 Maximum deviation — the deviation between the maximum and minimum measured values

during the test and the specified value of each test condition

NOTE 3 When the unit operates stably under each condition and the reading tolerances comply

with Tables 22 and 23, the unit is considered to have reached a stable operating state.

6.3.2Data collection and processing shall be in accordance with the provisions of GB/T

10870.
Table 22 — Reading tolerances for test conditions (average deviation)
Use side Heat source side
Cold/hot Evaporative Water (ground)
Water—cooled Air—-cooled
water/liquid cooling source
Dry Wet Dry Wet
Test Inlet/outl Inlet/outl Inlet/outl
diti bulb bulb bulb bulb
condition et Water et Water et Water
tempe | tempe | tempe | tempe
temperatur | flow | temperatur | flow temperatur | flow
ratur | ratur | ratur | ratur
e rate e rate e rate
. . e e e e .
C C . . . . C
C C C C
Nominal +0.5
+0.3 +0.3 +0.3 — — +0.5
cooling
Max i mum
+0.5 +0.5 +0.5 — — +0.5 +0.5
cooling load
Mini
s +0.5 +5% +0.5 *5% | £0.5 | — — | %0.5 +0.5 5%
cooling load
Minimum
pressure
+0.5 +0.5 +0.5 — — +0.5 —
ratio
operation
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Use side

Heat source side

Cold/hot

Water—cooled

Air—cooled

Evaporative

Water (ground)

water/liquid cooling source
Dry Wet Dry Wet
Test Inlet/outl Inlet/outl Inlet/outl|
diti bulb bulb bulb bulb
condition et Water et Water et Water
tempe | tempe | tempe | tempe
temperatur | flow | temperatur | flow temperatur | flow
ratur | ratur | ratur | ratur
e rate e rate e rate
. . e e e e .
C C . . . . C
C C C C
Max i mum
pressure
+0.5 +0.5 +0.5 — — +0.5 —
ratio
operation
Low pressure
ratio +0.5 +0.5 +0.5 — — +0.5 —
performance
Temperature
inversion
+0.5 +0.5 +0.5 — — +0.5 —
differential
running
Nominal
+0.3 +0.3 +0.3 — — +0.5 +0.3
heating
Max i mum
+0.5 +0.5 +0.5 — — +0.5 +0.5
heating load
Minimum
+0.5 +0.5 +0.5 — — +0.5 +0.5
heating load
Part load +0.3 +0.3 — — — +0.5 —
Seasonal
+0.3 +0.3 +0.3 — — +0.5 —
performance
Annual
+0.3 +0.3 +0.3 — — +0.5 +0.3
performance
Nominal heat
+0.3 +0.3 +0.3 — — +0.5 —
recovery
Nominal
cooling +0.3 +0.3 +0.3 — — +0.5 —
storage
NOTE 1 "—" indicates no requirement

NOTE 2For units with heat recovery function, the requirements for hot

follow the requirements for use side as specified in this table

water side of the heat recovery

Table 23 — Reading tolerances for test conditions (maximum deviation)
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Use side Heat source side
Cold/hot Water—cooled Evaporative cooling | Water (ground)
Air—cooled type
water/liquid type type source type
Test Wat Wat Wat
es Inlet/out Inlet/out Inlet/out
- er er Dry bulb | Wet bulb | Dry bulb | Wet bulb er
condition let let let
flo flo | temperat | temperat | temperat | temperat flo
temperatu temperatu temperatu
w w ure ure ure ure w
re re 3 i A A re
N rat 3 rat C C C C 5 rat
C C C
e e e
Nominal
+0.5 +0.5 +0.5 — — +0.5 +0.5
cooling
Max i mum
cooling +1.0 +1.0 +1.0 — — +1.0 +1.0
|oad
Minimum
cooling +1.0 +1.0 +1.0 — — +1.0 +1.0
|oad
Minimum
pressure
+1.0 +1.0 +1.0 — — +1.0 —
ratio
operation
Max i mum
pressure
+1.0 +1.0 +1.0 — — +1.0 —
ratio
operation +5 +5 +5
Low % % %
pressure
ratio +1.0 +1.0 +1.0 — — +1.0 —
performan
ce
Temperatu
re
inversion
+1.0 +1.0 +1.0 — — +1.0 —
different
ial
running
Nominal
+0.5 +0.5 +0.5 — — +0.5 +0.5
heating
Max i mum
heating +1.0 +1.0 +1.0 — — +1.0 +1.0
| oad
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Minimum
heating +1.0 +1.0 +1.0 — — +1.0 +1.0

| oad

Part load *0.5 *0.5 — — — *0.5 —

Seasonal
performan +0.5 +0.5 +0.5 — — +0.5 —

ce

Annual
performan +0.5 +0.5 +0.5 — — +0.5 +0.5

ce

Nominal
heat +0.5 +0.5 +0.5 — — +0.5 —

recovery

Nominal
cooling +0.5 +0.5 +0.5 — — +0.5 —

storage

NOTE 1 "—" indicates no requirement.
NOTE 2 For units with heat recovery function, the requirements for hot water side of the heat recovery

follow the requirements for use side as specified in this table.

6.4 Test procedures

6.4.1 Sealing and pressure tests
6.4.1.1 Sealing test

6.4.1.1.1 Air tightness test

The air tightness test is conducted according to the methods as specified in 7.8.2.1 or
7.8.2.2 of NB/T 47012—2020.

6.4.1.1.2 Vacuum test

The vacuum test is conducted according to the methods as specified in 6.4.1.1.2 of GB/T
18430. 1—2024.

6.4.1.2 Pressure test

The pressure test is conducted according to the methods as specified in 6.4.1.2 of GB/T
18430. 1—2024.

6.4.2 Trial operation test

The trial operation test is conducted according to the methods as specified in 6.4.2 of
GB/T 18430. 1—2024.

6.4.3 Nominal condition performance test
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6.4.3.1 Nominal cooling test

The unit's energy regulation device is adjusted to a suitable position and the test is
conducted under the specified cooling conditions. The measured cool ing capacity and cool ing

power consumption are tested as fol lows:

a) Water—cooled and water (ground) source units:

The inlet/outlet water temperature and water flow rate on the use side and heat source side
are measured as specified in Appendix F of GB/T 18430.1—2024. The cooling capacity is
calculated as specified in 6.4.3.3.1 of GB/T 18430. 1—2024. The heat exchange on the heat
source side is calculated as specified in 6.4.3.3.2 of GB/T 18430. 1—2024. To ensure the
validity of the test, the primary and secondary side deviation is calculated as specified
in 6.4.3.4 of GB/T 18430. 1—2024, which shall be no larger than the allowable deviation
as specified in 4.2.2 of GB/T 10870—2014.

The input power of the compressor motor, oil pump motor, and control circuit shall be
included in the cooling power consumption (excluding the power of the water pump if the

unit has its own water system with the water pump).
b) Air—cooled units:

The inlet/outlet water temperature and water flow rate on the use side are measured as
specified in Appendix F of GB/T 18430.1—2024. The inlet air dry/wet bulb temperature on
the heat source side are measured by using the air sampling device as specified in Appendix
B of GB/T 10870—2014. The cool ing capacity is calculated as specified in 6.4.3.3.1 of GB/T
18430. 1—2024.

The input power of the compressor motor and control circuit, as well as the input power
of the cool ing fan on the heat source side shall be included in the cool ing power consumption
(excluding the power of the water pump if the unit has its own water system with the water

pump) .
c) Evaporative cooling units:

The inlet/outlet water temperature and water flow rate on the use side are measured as
specified in Appendix F of GB/T 18430. 1—2024. The inlet air dry/wet bulb temperature on
the heat source side are measured by using the air sampling device as specified in Appendix
B of GB/T 10870—2014 and the water replenishment system of the unit shall be operated
automatical ly during the test. The cooling capacity is calculated as specified in 6.4.3.3.1
of GB/T 18430. 1—2024.

The input power of the compressor motor, control circuit, as well as the input power of
the water spray pump and cool ing fan on the heat source side shall be included in the cool ing
power consumption (excluding the power of the water pump if the unit has its own water system

with the water pump).

6.4.3.2 Nominal heating test
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For the water (ground) source unit, the unit's energy regulation device is adjusted to a

suitable position and the test is conducted under the specified heating conditions

The inlet/outlet water temperature and water flow rate on the use side and heat source side
are measured as specified in Appendix F of GB/T 18430.1—2024. The heating capacity is
calculated as specified in 6.4.3.3.2 of GB/T 18430. 1—2024. The heat exchange on the heat
source side is calculated as specified in 6.4.3.3.1. To ensure the validity of the test,
the primary and secondary side deviation is calculated as specified in 6.4.3.4 of GB/T
18430. 1—2024, which shal | be no larger than the al lowable deviation as specified in 4.2.2
of GB/T 10870—2014.

The input power of the compressor motor and control circuit shall be included in the heating
power consumption (excluding the power of the water pump if the unit has its own water system

with the water pump).
6.4.3.3 Calculation of performance parameters
6.4.3.3.1 Refrigerant—-water heat exchanger (evaporator)

The performance parameters of the unit's evaporator shall be calculated as specified in
6.4.3.3.1 of GB/T 18430. 1—2024.

6.4.3.3.2 Refrigerant—water Heat exchanger (condenser)

The performance parameters of the unit's condenser shall be calculated as specified in
6.4.3.3.2 of GB/T 18430. 1—2024.

6.4.3.4 Primary and secondary side deviation

The primary and secondary side deviation shall be calculated as specified in 6.4.3.4
of GB/T 18430. 1—2024.

6.4.4 Part load performance test

6.4.4.1The integrated part load value for water—cooled or evaporative cool ing comfort units
shal |l be obtained under the conditions as specified in Table 7 and by the test methods as
specified in Appendix H of GB/T 18430. 1—2024.

6.4.4.2The non—standard part load value for water—cooled or evaporative cooling comfort
units shall be obtained under the conditions as specified in Table 7 and by the test methods
as specified in Appendix H of GB/T 18430. 1—2024.

6.4.5 Seasonal performance test

6.4.5.1The cooling seasonal performance factor for air—cooled comfort units shall be
obtained by the test methods as specified in Appendix | of GB/T 18430. 1—2024.

6.4.5.2The annual integrated cooling coefficient of performance for data center specific
units shall be obtained by the test methods as specified in Appendix C of GB/T 18430.1
—2024.

6.4.6 Annual performance test
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The unit is tested under the nominal cooling conditions as specified in Table 10 to measure
the cooling capacity and total input power at 100% load, and to obtain the cooling
coefficient of performance at 100% load. Then the unit is tested under the nominal heating
conditions as specified in Table 10 to measure the heating capacity and total input power
at 100% load and to obtain the heating coefficient of performance at 100% load. The annual

coefficient of performance is obtained by calculating.
6.4.7 Water side pressure drop test

The water side pressure drop test shall be performed by the methods as specified in 6.4.6
of GB/T 18430.1—2024.

6.4.8 Maximum cooling load test

The unit is operated under the maximum cooling load conditions as specified in Tables 1,
2, 3, 4, or 6. After reaching the stable state, the unit is operated for another 2 hours

and its components, overload protectors, and operating current are inspected.
6.4.9 Minimum cooling load test

The unit is operated under the minimum cooling load conditions as specified in Tables 1,
2, 3, 4, or 6. After reaching the stable state, the unit is operated for another 2 hours

and its components, low pressure, anti—freeze, and overload protectors are inspected.
6.4.10 Minimum pressure ratio operation

The unit is operated under the minimum pressure ratio conditions as specified in Tables
1, 2, or 3. After reaching the stable state, the unit is operated for another 2 hours and
its components, low pressure, anti—freeze, and overload protectors, as well as the inverter

and motor are inspected
6.4.11 Maximum pressure ratio operation

The unit is operated under the maximum pressure ratio conditions as specified in Tables
1, 2, or 3. After reaching the stable state, the unit is operated for another 2 hours and

its components, overload protectors, and operating current are inspected.
6.4.12 Anti—surging operation

The unit is operated under the anti—surging conditions as specified by the manufacturer.
The target temperature of the unit is controlled to reduce the load to the minimum. The
minimum |load and target temperature are maintained for 2 hours and then the unit's components

are inspected.
6.4.13 Temperature inversion differential running

The unit is operated under the temperature inversion differential conditions as specified
in Tables 5 or 6. After reaching the stable state, the unit is operated for another 2 hours
and its components, low pressure, inverter high—temperature, and motor high—temperature

protectors are inspected.

6.4.14 Low pressure ratio performance
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The unit is operated under the low pressure ratio conditions as specified in Table 6. After
reaching the stable state, the unit is operated for another 2 hours and its inverter
high—temperature and motor high—temperature protectors are inspected, and the cooling

coefficient of performance is recorded.
6.4.15 Starting current test

the maximum current within 1 minute of compressor start—up is tested under the specified
rated voltage and nominal cooling conditions by using a power meter with an accuracy higher
than 1%.

6.4.16 Quick starting test

The unit is operated under the nominal conditions for 10 minutes. Then the power and control
supply are cut off and the power is restored within 1 minute. The time from power restoration

to compressor start—up is measured.
6.4.17 Performance test under the application conditions
The test is performed as follows:

a) Based on the application conditions provided in the unit's performance database, a load
rate and a set of application conditions are randomly specified, and the performance data
under these conditions are output (including cooling/heating capacity, cooling/heating
power consumption and indicated values such as COP. COP., IPLV, NPLV, CSPF, ACCOP, etc.)

b) The test is performed as specified in 6.4.3, 6.4.4, 6.4.5, 6.4.6, and Appendices C, H,
or | of GB/T 18430. 1—2024.

c) The output results of the unit's performance database are verified as specified in5.18.2
and 5.18. 3.

6.4.18 Noise test

The noise test shal |l be performed according to the methods as specified in 6.4.11.1 of GB/T
18430. 1—2024.

6.4.19 Vibration test

The vibration test shall be performed according to the methods as specified in 6.4.11.2
of GB/T 18430. 1—2024.

6.4.20 Electrical safety test
6.4.20.1 Insulation resistance test

The insulation resistance test shall be performed according to the methods as specified
in 6.4.12.1 of GB/T 18430. 1—2024.

6.4.20.2 Electrical strength test

The electrical strength test shall be performed according to the methods as specified in
6.4.12.2 of GB/T 18430.1—2024.
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6.4.20.3 Grounding device test

The grounding device test shall be performed according to the methods as specified in
6.4.12.3 of GB/T 18430.1—2024.

6.4.20.4 Moisture resistance test

The moisture resistance test shall be performed according to the methods as specified in
6.4.12.4 of GB/T 18430.1—2024.

6.4.20.5 Degree of protection test

The degree of protection test shall be performed according to the methods as specified in
6.4.12.5 of GB/T 18430.1—2024.

6.4.21 Special requirements test for units with heat recovery function

The special requirements test for units with heat recovery function shall be performed
according to the methods as specified in 6.4.13 of GB/T 18430. 1—2024.

6.4.22 Special requirements test for units with cooling storage function

The special requirements test for units with cooling storage function shall be performed
according to the methods as specified in 6.4.13 of GB/T 18430. 1—2024.

7 Inspection rules

7.1Factory inspection, sampling inspection, and type inspection are included in the unit
inspections. The inspection items, technical requirements, and test methods are as
specified in Table 24.

7.2 Each unit shall be inspected and passed by the manufacturer's quality inspection

department before leaving the factory.

7.3 Sampling inspection shall be actively included in the manufacturer's product quality
control measures, especially for mass—produced units. However, the specific sampling
program, inspection level, and acceptable quality level may be determined by the

manufacturer.

7.4 Type inspections shall be conducted at least once every 4 years. The first unit shall

be type tested under the following circumstances:

new product development or significant improvements to existing products;

use of a completely new production |ine;

relocation of the production |line or significant improvements to the production |ine.

Table 24 — Inspection items

) Inspection type )
No. Test item Technical Test methods

28




GB/T XXXXX—XXXX

Factory Sampling Type requirements
Name
inspection inspection inspection
Visual
1 General Requirements — — v 5.1 inspection and
verification
Air
2 Seal ing tightness N N v 5.2 6.4.1.1.1
and test
3 pressure Vacuum test Ve N N 5.2 6.4.1.1.2
test Pressure
4 — N N 5.2 6.4.1.2
test
5 Trial operation N N v 5.3 6.4.2
Insulation
6 N v v 5.21.1 6.4.20.1
resistance
Electrical
7 N v v 5.21.2 6.4.20.2
strength
Electrical Grounding
8 N N N 5.21.3 6.4.20.3
safety device
Moisture
9 — — N 5.21.4 6.4.20.4
resistance
Degree of
10 — — v 5.21.5 6.4.20.5
protection
11 | Water side pressure drop — N N 5.8 6.4.7
12 Noise — N v 5.19 6.4.18
13 Vibration — v v 5.20 6.4.19
Nominal cooling
14 — N v 5.4.1.1
Capacity
Nominal cooling power 6.4.3.1
15 — J v 5.4.1.2
consumption 6.4.3.3
Nominal cooling 6.4.3.4
16 coefficient of — v v 54.1.3
performance
Nominal heating
17 — v v 5.4.2.1
capacity
Nominal heating power 6.4.3.2
18 — v v 5.4.2.2
consumption 6.4.3.3
Nominal heating 6.4.3.4
19 coefficient of — v v 5.4.2.3

performance
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Inspection type

Test item Technical
No. requirements Test methods
Factory Samp | ing Type
Name
inspection inspection inspection
Integrated part Load
20 — v v 5.5.1 6.4.4.1
value
Non—-standard part load
21 — v v 5.5.2 6.4.4.2
value
Cool ing seasonal
22 — N N 5.6.1 6.4.5.1
performance factor
Annual integrated
23 cooling coefficient of — — v 5.6.2 6.4.5.2
performance
Annual coefficient of
24 — — v 5.7 6.4.6
performance
25 Maximum cooling load — — N 5.9 6.4.8
26 Minimum cooling load — — v 5.10 6.4.9
Minimum pressure ratio
27 — — N 51 6.4.10
operation
Maximum pressure ratio
28 — — v 5.12 6.4.11
operation
29 Anti—surging operation — — N 5.13 6.4.12
Temperature inversion
30 — — N 5.14 6.4.13
differential running
Low pressure ratio
31 — — N 5.15 6.4.14
performance
32 Starting current — — N 5.16 6.4.15
33 Quick starting — — v 5.17 6.4.16
Performance under the
34 — — v 5.18 6.4.17
application conditions
Nominal cooling
D.1.1 of GB/T
35 capacity in heat — N v
18430. 1—2024
recovery mode
” Nominal heat recovery J J D.1.1 of GB/T
- D.3,D.4 of
capacity 18430. 1—2024 °
GB/T
37 Nominal heat recovery - J J D.1.2 of GB/T 18430. 1—2024
power consumption 18430. 1—2024
Part/ful | heat recovery
D.1.3 of GB/T
38 comprehensive energy — N v
18430. 1—2024
efficiency
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Inspection type

Test item Technical
No. requirements Test methods
Factory Samp | ing Type
Name
inspection inspection inspection
Nominal cooling storage E.1.1 of GB/T
39 — J J
cool ing capacity 18430. 1—2024
Nominal cooling storage
E.1.2 of GB/T
40 cool ing power — N v E.3 of GB/T
18430. 1—2024
consumption 18430. 1—2024
Nominal cooling storage
E.1.3 of GB/T
41 cooling coefficient of — N v
18430. 1—2024
performance
NOTE " v " indicates items that require inspection; "—" indicates items that do not require inspection

® For mass—produced units (e.g., modular units), manufacturers are allowed to use equivalent vacuum
processes dur ing the factory inspections to reduce inspection time, provided that the sampling inspection

and type inspection conducted according to the methods in this document are passed

8 Marking, packaging, transportation and storage
8.1 Marking

8.1.1 Each unit shall be provided with a permanent nameplate in an obvious place, which
shall be in accordance with GB/T 13306 and contain the contents listed in Table 25.

Table 25 — Nameplate contents

. Marking requirements
Marking content

Evaporativ
Water—cool | Air—cooled
e cooling | Water (ground) source type

ed type type
No. type
Name Unit Heati
Heat Cooling
Cooling—on | Cooling—o | Cooling—on ng-on
pump -only
ly type nly type ly type ly
type type
type
Product name
1 — N N v N N v

mode |

Manufacturer’ s

name, trademark

Production date

Product number

Rated voltage
4 V,—, Hz N N v v N J

number of phases,
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Marking content

Marking requirements

Evaporativ
Water—cool | Air—cooled
e cooling | Water (ground) source type
ed type type
No. type
Name Unit Heati
Heat Cooling
Cooling—on | Cooling—o | Cooling—on ng-on
pump -only
ly type nly type ly type ly
type type
type
frequency
Max i mum
5 operating A N N N/ N J J
current’
Refrigerant
6 number, charge —, kg N N J J J J
amount
Water side
7 . kPa N N v N N v
pressure drop
8 Dimensions mm N N J N N J
Total mass of the
9 . kg v v N, v N v
unit
10 Unit type’ — v J J J J J
Additional
11 — N N v N N v
functions®
Nominal cooling
12 . kW N N v N N —
capacity
Nominal cooling
13 power kW N N v N N —
consumption
Nominal cooling
14 coefficient of kW/kW N N v N N —
performance
Nominal heating
15 . kW — — — J — J
capacity
Nominal heating
16 power kW — — — N — J
consumption
Nominal heating
17 coefficient of kW/kW — — — J — J
performance
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Marking content

Marking requirements

Evaporativ

Water—cool | Air—cooled
e cooling | Water (ground) source type
ed type type
No. type
Name Unit Heat i
Heat Cooling
Cooling—on | Cooling—o | Cooling—on ng-on
pump -only
ly type nly type ly type ly
type type
type
Nominal heat
18 recovery kW N N N — — _
capacity®
Nominal cooling
19 capacity in heat kW N J J — _ _
recovery mode®
Nominal heat
20 recovery power kW N N J — — —
consumption®
Part/ful |l heat
recovery
21 kW/kW N N J — _ _
coefficient of
performance®
Nominal cooling
22 storage cooling kW N N N, — — _
capacity"
Nominal cooling
storage cooling
23 kW v v J — — —
power
consumption”
Nominal cooling
storage cooling
24 kW/kW N N J — — _
coefficient of
performance”
Integrated part
25 kW/kW N — J — _ _
load value
Cool ing seasonal
26 performance (kW-h) / (kW-h) — J — — _ _
factor
Annual
27 integrated kW/kW N N J J — —
cooling
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. Marking requirements
Marking content
Evaporativ
Water—cool | Air—cooled
e cooling | Water (ground) source type
ed type type
No. type
Name Unit Heati
Heat Cooling
Cooling—on | Cooling—o | Cooling—on ng-on
pump -only
ly type nly type ly type ly
type type
type
coefficient of
performance
Noise (sound N N N, N N N,
28 dB (A)
pressure level)
NOTE 1 "—" indicates nomarking required; "+ " indicates marking required, but units without corresponding

functions do not need to be marked
Note 2 In addition to the nominal condition parameters specified in this document, the unit may also indicate

performance parameters corresponding to specified application conditions

* The maximum operating current allowed under all standard conditions and all application conditions
permitted by the manufacturer.

* The water side pressure drop for cold/hot water side, cooling water side, and heat recovery side (if
applicable) shall be indicated separately, and values under the nominal cooling and heating conditions
of cooling water side shall be included

° I'f necessary, refrigerant (or other charged substances) and |ifting accessories shall be include in the
total mass of the unit, to guide safe transportation and lifting

Y Air—cooled comfort type, water—cooled comfort type, evaporative cooling comfort type, process type, and
data center specific type are included in unit types

® Full heat recovery, part heat recovery, and cooling storage are included in the additional functions
of the units

" For process type units, the specified conditions of the nominal cooling/heating parameters are to be
marked.

¢ Units without heat recovery functions need not to be marked; units with heat recovery functions and the
conditions are to be marked

" Units without cooling storage functions need not to be marked; units with cooling storage functions and
the conditions are to be marked

"Data center specific units are to be marked: other types of units need not to be marked

8. 1.2 The relevant parts of the unit shall be equipped with signs indicating the operating
status (e.g., steering, direction of water flow, indicator gauges, and various control

buttons, etc.) and safety signs (e.g., grounding devices, warning signs, etc.)

8.1.3The unit shall be labeled with the number of this document in the appropriate places

(e.g., product manual, nameplate, etc.).
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8.1.4 |f flammable refrigerants are used in the unit, a permanent warning sign ("Caution:
Fire Risk") in accordance with the color and style of No. 2-2 in Table 2 of GB 2894—2008
shal | be marked on a prominently position of the unit. The vertical height of the sign shall

be no less than 30 mm.
8. 2 Packaging

8. 2. 1 Before packaging, the unit shall be cleaned, and all components shall be clean and
dry (including internal surfaces in contact with refrigerant and lubricant). Rust—prone

parts shall be coated with rust inhibitor.

8. 2.2Before packaging, the unit shall be charged or kept with the specified amount of
refrigerant or charged with dry nitrogen at 0.02 MPa to 0.03 MPa (gauge pressure).

8. 2. 3 Accompanying documents shall be attached to the package, including the product

certificate, product manual, and packing |ist.

The product certificate contains:

product model and name;

product factory number;

—manufacturer's name;

inspection conclusion;

inspector and signature of inspection supervisor and date.

The product manual shall contain:

product model and name, working principle, scope of application, the number of this
document, and main technical parameters (shall include cold/hot water side pressure drop,
circulating water pump head, flow rate, power, and maximum operating current, in addition

to the main performance parameters marked on the nameplate) ;

structural schematic, system diagram, electrical schematic, and wiring diagram of the

product;

——installation instructions and requirements, for the installation of units using

flammable refrigerants is in accordance with the requirements given in GB/T 9237;

instructions for use, maintenance and precautions, for the maintenance and precautions
of units using flammable refrigerants are in accordance with the requirements given in
Appendix D of GB/T 4706.32—2024, in addition to according to GB/T 9237

8.2.4The unit shall be protected against dust (such as wrapped in heat—shrinkable film
or winding film, etc.), and the packaging shall be complied with GB/T 13384.

8. 3 Transportation and storage

8.3.1During transportation and storage, the unit shall not be bumped, tilted or exposed

to rain or snow.
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8.3.2The product shall be stored in a dry and well-ventilated place, with attention to

moisture protection of the electrical system.
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