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Foreword 

This document (EN 16440-1:2015) has been prepared by Technical Committee CEN/TC 413 “Insulated 
means of transport for temperature sensitive goods with or without cooling and/or heating device”, the 
secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by July 2015 and conflicting national standards shall be withdrawn at the 
latest by July 2015. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 
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1 Scope 

This European Standard applies to mechanical cooling devices with air circulation heat exchangers with or 
without heating device. The mechanical cooling devices are intended to be used with insulated transport 
equipment. They include a drive or a means of force transmission and are provided with all the components 
necessary for the controlled thermal transport system. The mechanical cooling devices can be powered with 
independent engine and/or vehicle engine and/or any other source of energy. This standard specifies the 
testing methodologies. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies. 

EN 228, Automotive fuels - Unleaded petrol - Requirements and test methods 

EN 589, Automotive fuels - LPG - Requirements and test methods 

EN 590, Automotive fuels - Diesel - Requirements and test methods 

EN ISO 5801, Industrial fans - Performance testing using standardized airways (ISO 5801) 

EN ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories 
(ISO/IEC 17025) 

ISO/IEC Guide 99:2007, International vocabulary of metrology - Basic and general concepts and associated 
terms (VIM) 

STN EN 16440-1: 2015


	EN 16440-1(2015) e.pdf
	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions, symbols and uncertainties
	3.1 Terms and definitions
	3.2 Symbols and uncertainties

	Table 1 — Symbols and uncertainties
	4 Requirements
	4.1 Tested appliance description
	4.2 Test equipment
	4.2.1 General requirements


	Table 2 — Measuring uncertainty
	4.2.2 Requirements for the calorimeter box
	4.2.3 Requirements for the conditioned test room
	4.3 Installation and connection of the cooling device
	4.3.1 General
	4.3.2 Installation of cooling device with locally separated components (split system)


	5 Test conditions and methodology
	5.1 General
	5.2 Test conditions
	5.2.1 Test conditions for measuring the cooling capacity PC


	Table 3 — Reference temperatures for measuring the cooling capacity PC
	Table 4 — Test temperatures for the transport of perishable foodstuff
	5.2.2 Test conditions for measuring the heating capacity PH

	Table 5 — Reference temperatures of the conditioned test room for measuring the heating capacity PH
	Table 6 — Reference temperatures at the inlet of the evaporator for measuring the heating capacity PH
	5.2.3 Test condition for measuring the total energy consumption ET

	Table 7 — Reference temperatures for measuring the energy consumption
	5.3 Temperature measurements
	5.3.1 Temperature of the conditioned test room Te
	5.3.2 Inside temperature of the calorimeter box Ti
	5.3.3 Air temperatures of the cooling device
	5.3.3.1 Inlet air temperature at the evaporator unit TIN VAP
	5.3.3.2 Outlet air temperature at the evaporator unit TOUT VAP
	5.3.3.3 Inlet air temperature at the compressor/condenser unit TIN CON


	5.4 Cooling capacity PC
	5.5 Heating capacity PH
	5.5.1 Electric heating device
	5.5.2 All heating devices

	5.6 Performance testing under rated conditions
	5.6.1 General
	5.6.2 Provisions for cooling devices driven by vehicle engines


	Table 8 — Test of dependent cooling devices
	Table 9 — Electrical supply for testing
	5.6.3 Heat transmission PTR through the calorimeter box
	5.6.4 Steady-state conditions under rated conditions
	5.6.5 Energy consumption measurements
	5.6.5.1 General
	5.6.5.2 Energy consumption measurements of dependent cooling devices
	5.6.5.3 Energy consumption measurements of independent cooling devices
	5.6.5.4 Energy consumption measurements of HV and EV cooling devices

	5.6.6 Measurement of the maximum cooling capacities and energy consumption at full load
	5.6.7 Measurement of energy consumption under rated conditions at part load
	5.6.8 Measurement of heating capacity and energy consumption
	5.6.8.1 General
	5.6.8.2 Measurement of the maximum heating capacities and energy consumption

	5.7 Air flow measurement
	5.8 Rotation speed measurements
	5.9 Time measurement
	5.10 Functional tests
	5.10.1 Cooling-down test
	5.10.2 Defrosting test


	6 Test results
	6.1 General

	Table 10 — Data to be recorded
	6.2 Energy efficiency ratio determination
	6.2.1 General
	6.2.2 Determination of the cooling energy efficiency ratio EERC
	6.2.3 Determination of the heating energy efficiency ratio EERH


	7 Test report
	Annex A  (informative)  Examples
	Table A.1 — Test temperatures for the transport of perishable foodstuffs according to ATP
	Table A.2 — Test temperatures for the transport of medical products
	Annex B  (informative)  Explanation with regard to reference speeds for different vehicle engines
	Table B.1 — Speed range and working speeds of different vehicle engines
	Figure B.1 — Determination of the cooling capacity Pc of dependent cooling devices based on the idling and working speed of the vehicle engine
	Figure B.2 — Optional: Determination of the cooling capacity Pc of dependent cooling devices based on the zero point and the maximum speed of the vehicle engine
	Figure B.3 — Determination of the cooling capacity Pc of dependent cooling devices with a constant cooling capacity either over the entire speed range (type A) or within a limited speed range (type B) of the vehicle engine
	Table B.2 — Example of the determination of the cooling capacity of devices driven by vehicle engines
	Table B.3 — Example for the cooling capacity for devices for type B with intermediate speed driven by vehicle engines
	Annex C  (informative)  Total efficiency of the power chain of electric and hybrid vehicles
	Annex D  (normative)  Determination of energy and fuel consumption for cooling devices
	D.1 Determination of energy and fuel consumption for dependent cooling devices
	Figure D.1 — Dependent cooling devices driven by the engine of the vehicle
	D.2 Determination of fuel consumption for independent cooling devices
	Figure D.2 — Independent cooling devices driven by a separate diesel engine
	Annex E  (informative)  Heating device test methodologies
	E.1 General
	E.2 Direct refrigeration systems
	Figure E.1 — Description of the direct refrigeration system
	E.3 Indirect refrigeration system
	Figure E.2 — Indirect refrigeration system
	Bibliography




