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Validation of 1D models of aluminium brazed plate heat 

exchangers for refrigerant circuits in KULI-HVAC
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~402 Million Euro (2024)

3,000 employees worldwide
(840 at HQ Hofgeismar) 14 Sales companies

Founded 1919

3. Generation
family owned business

11 Production plants

Our Locations

AKG Group
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High-Performance Heat Exchangers for

• Coolant/Water               

• Oil

• Charge Air/Air

• Refrigerant

• Hydrogen and Various Gases

• Phase Change Material (PCM)

Core Competence Heat Exchangers 

Manufactured from Aluminum and Plastic 

in

• Brazed

• Welded

• Glued Construction
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Market Sectors

Municipal vehicles

Automotive

Aviation

Material handling

Compressors

Household appliances

RailwayWind Power

TransportationEngines

Commercial vehiclesMining

Agriculture & Forestry

Construction

Electronic

Power Generation
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Components

and Cooling Systems 
Refrigerant Circuit

Patented 

Innovations

Battery cooling

Full Thermal 

Management

Systems

READY TO DESIGN, DEVELOP and DELIVER TMS SYSTEMS for ALL DRIVETRAINS

AKG 2025 – New Technology: Modular & Smart
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Components 
and System 
testing

Component-
Level Design, 
Calibration, 
and Validation

Creation of 
Simulation 
Model

Evaluation 
and Validation 
of the 
Simulation 
Model

Development workflow at AKG

The aim: Less effort for measurements rather calculated data with consistent accuracy

Question: Which data basis leads to best 1-D models and is widely usable?
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➢ Flow and Measurement Scheme

Component and System Testing
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∆pcore →measured as pheader,in – pheader,out (diff. pressure sensor – one signal)

∆ptotal →measured as pheader,in – pout (2 pressure sensors)

∆pfitting = ∆ptotal - ∆pcore

refrigerant header outlet

T

p

∆p(H)

T

refrigerant header inlet

T,p
∆p(L)

coolant 

fittings

refrigerant 

fittings

Brazed Plate HEX - Chiller 

coolant header inlet

coolant header outlet

T,p

T,p
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Brazed Plate HEX – Condenser Design

coolant 

fittings

refrigerant 

fittings

meander flow

∆pcore → not possible to measure (meander)

∆ptotal →measured as pin – pout (2 pressure sensors + 1 diff. pressure 
sensor)

∆pfitting no result, but single phase → no problem to calculate 

refrigerant 

header inlet T,p,∆p

Wall → flow 
selection for 
meander

refrigerant 

header outlet

T,p,∆p(L)

coolant header inlet

coolant header outletT,p

T,p
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Measured Data for the calibration of 1-D model

➢ Measurement Matrix 2 – refrigerant fixed

➢ Measurement Matrix 1 – coolant fixed

▪ Coolant fixed (chiller, condenser)

o flow rate 

o inlet temperature 

▪ Refrigerant with fixed superheating

▪ Coolant with fixed inlet and outlet temperature

(chiller, condenser)

▪ Refrigerant fixed

o Inlet pressure chiller

o Inlet pressure condenser

o Superheating

Chiller/Cond SH10_30C_60C SH10_30C_60C SH10_30C_45C SH10_5C_45C SH10_5C_30C

V_flow_chiller [l/min] 14 28 14 14 14

T_cool_chiller_in [°C] 30 30 30 5 5

V_flow_cond [l/min] 23 49 23 23 23

T_cool_cond_in [°C] 60 60 45 45 30

SH [K] 10,0 10,0 10,0 10,0 10,0

Chiller/Cond SH10_30C_45C SH10_5C_30C SH5_5C_30C

T_cool_chiller_in [°C] 30 5 5

T_cool_chiller_out [°C] 25 0 0

p_in refr. Chiller  [bar] 4,9 2,3 2,5

T_in refr. Chiller [°C] 13,7 -8,7 -6,9

p_in_cond_LIN [bar] 16,9 10,3 10,3

SH [K] 10 10 5
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Approach for Evaluating Kuli-Based Models

KULI_Model: Chiller 1

Chiller 1 Calibrate 
and validate

Evaluate the 
extrapolation of 
Chiller 1 with 

Measurement 
Matrix 2

KULI_Model: 
Condenser 1

Condenser 1 
Calibrate and validate

Evaluate the 
extrapolation of 

Condenser 1 with 
Measurement 

Matrix 2

Measurement 
Matrix 1

KULI_Model: Chiller 2

Chiller 2 Calibrate 
and validate

Evaluate the 
extrapolation of 
Chiller 2 with 

Measurement 
Matrix 1

KULI_Model: 
Condenser 2

Condenser 2 
Calibrate and validate

Evaluate the 
extrapolation of 

Condenser 2 with 
Measurement 

Matrix 1

Measurement 
Matrix 2

Same physical component for chiller KULI models and same physical component for the condenser KULI models. 
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KULI_Model Chiller

Chiller 1

➢ Chiller model with 40% pressure loss in the Tank

Chiller 2
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KULI_Testbench Chiller

➢ Test chillers against their calibration data and evaluate their extrapolation

Parameter variation
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Results Chiller

➢ Calibration data: Chiller 1 (with Matrix 1) and chiller 2 (with Matrix 2) K= Kuli , M= Measurement

➢ Extrapolation : Chiller 1 (with Matrix 2) and chiller 2 (with Matrix 1)
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KULI_Model Condenser

Condenser 1

➢ Condenser model with 40% pressure loss in the Tank

Condenser 2
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KULI_Testbench Condenser

➢ Test condensers against their calibration data and evaluate their extrapolation

Parameter variation
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➢ Calibration data: Cond 1 (with Matrix 1) and Cond 2 (with Matrix 2)

Results Condenser

K= Kuli , M= Measurement

➢ Extrapolation : Cond 1 (with Matrix 2) and Cond 2 (with Matrix 1)
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KULI model of AKG Compact Modul

Battery coolant loop

E-motor coolant loop

Refrigerant loop
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AKG Compact Module

▪ Compact Refrigerant Module

▪ Cooling Performance: 8kW @ 25°C Chiller out / 45ºC Condenser in (Coolant)

▪ Refrigerant: R134a & R1234yf 

▪ Chiller System and Heat Pump Application  

▪ Easy integration into customer vehicles

▪ Integrated Controller (CAN J1939)

▪ AKG Software available

➢ Application example of our aluminium brazed plate heat exchangers

Please contact us for further information.
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AKG Summary and Contacts

▪ The chiller and condenser can be accurately modeled in KULI as A/C plate heat exchangers.

▪ Both approaches show no significant difference in results.

▪ The models show good extrapolation capability within certain borders.

o High deviation on refrigerant pressure drop ( up to ±30% at certain operating points).

o Further investigation required.

▪ The impact of the pressure loss deviation on the refrigerant will be further investigated at the 

system level.

Christian Djeufack

Simulation Engineer

christian.djeufack@akg-gruppe.de

 +49 5671 883-1262

Dr.-Ing. Katerina Hatesuer

Project Manager

katerina.hatesuer@akg-gruppe.de

 +49 5671 883-4624

mailto:christian.djeufack@akg-gruppe.de
mailto:katerina.zimmermann@akg-gruppe.de

	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19:  AKG Compact Module
	Folie 20

