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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www​.iso​
.org/iso/foreword​.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 34, 
Propulsion, powertrain and powertrain fluids.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/members​.html.
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Introduction

Internal combustion engines used in regulated environments are fitted with cooled exhaust gas 
recirculation (EGR) to reduce NOx and improve fuel consumption. The EGR cooler receives gas from 
the exhaust system and gas is cooled by cooling liquid. This document provides manufacturers with a 
standardized method of measuring heat dissipation performance of the EGR cooler.
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Road vehicles — Engine EGR cooler — Heat dissipation 
test methods

1	 Scope

This document defines the methodology for the measurement of heat dissipation and pressure loss of 
liquid cooled engine EGR coolers in internal combustion engines for road vehicles. The principles of this 
document are valid for clean and fouled EGR coolers.

2	 Normative references

There are no normative references in this document.

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https:​//www​.iso​.org/obp

—	 IEC Electropedia: available at http:​//www​.electropedia​.org/

3.1
EGR
technology that recirculates a portion of an engine's exhaust gas back into the intake to control the 
concentration of oxygen taken into the engine

3.2
EGR gas
gas that has been extracted from the exhaust gas and is passed through the EGR cooler (3.5) core (3.14)

3.3
test gas
pressurized air or exhaust gas made by burners used in place of real EGR gas (3.2) during the heat 
dissipation performance test and when measuring EGR gas pressure loss (3.10)

3.4
cooling liquid
water or coolant mixture during the heat dissipation performance test and when measuring cooling 
liquid pressure loss (3.11)

3.5
EGR cooler
liquid cooled heat exchanger for cooling the EGR gas (3.2)

3.6
EGR gas heat dissipation amount
amount of heat lost by the test gas (3.3) during the heat dissipation performance test

Note 1 to entry: The EGR gas heat dissipation amount is expressed in kilowatts (kW).

INTERNATIONAL STANDARD� ISO 21441:2019(E)
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3.7
EGR cooler heat dissipation amount
amount of heat lost after the EGR gas heat dissipation amount (3.6) is corrected for the inlet temperature 
difference between both fluids (3.8) as defined upon the agreement by the parties concerned

Note 1 to entry: The EGR cooler heat dissipation amount is expressed in kilowatts (kW).

3.8
inlet temperature difference between both fluids
difference between the inlet temperature of the test gas (3.3) and the cooling liquid (3.4) that pass 
through the EGR cooler (3.5) core (3.14)

Note 1 to entry: The inlet temperature difference between both fluids is expressed in Kelvin (K).

3.9
EGR gas temperature effectiveness
ratio of the temperature difference of the test gas (3.3) between the EGR cooler (3.5) outlet and inlet 
with respect to the difference of the inlet temperature between both fluids

Note 1 to entry: The EGR gas temperature effectiveness is expressed as a percentage (%).

3.10
EGR gas pressure loss
static pressure difference of the test gas (3.3) between the EGR cooler (3.5) outlet and inlet during heat 
dissipation or no heat dissipation

Note 1 to entry: The EGR gas pressure loss is expressed in kilopascals (kPa).

Note 2 to entry: Total pressure difference can be used behalf of static pressure difference in case of measurement 
conditions are agreed by the parties concerned.

3.11
cooling liquid pressure loss
static pressure difference of the cooling liquid (3.4) between the EGR cooler (3.5) outlet and inlet

Note 1 to entry: The cooling liquid pressure loss is expressed in kilopascals (kPa).

Note 2 to entry: Total pressure difference can be used behalf of static pressure difference in case of measurement 
conditions are agreed by the parties concerned.

3.12
EGR gas mass flow rate
mass flow rate of the test gas (3.3) that passes through the EGR cooler (3.5) core (3.14)

Note 1 to entry: The EGR gas mass flow rate is expressed in kilograms per second (kg/s).

3.13
cooling liquid mass flow rate
mass flow rate of the cooling liquid (3.4) that passes through the EGR cooler (3.5) core (3.14)

Note 1 to entry: The cooling liquid mass flow rate is expressed in kilograms per second (kg/s).

3.14
core
part at which heat is exchanged between the EGR gas (3.2) and the cooling liquid (3.4)

4	 Test items

This test evaluates the following items:

a)	 EGR gas heat dissipation amount or EGR gas temperature effectiveness;

﻿
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b)	 EGR gas pressure loss;

c)	 cooling liquid pressure loss.

5	 Test setup

5.1	 Test conditions

The EGR cooler, test gas, cooling liquid, and test location conditions are shown as follows.

In the case of measurement with the fouled EGR cooler, test conditions should be agreed by the parties 
concerned.

a)	 EGR cooler:

The EGR cooler consists of main components such as the core, tank, flanges, and pipes, as well as 
supplementary parts. An example is shown in Figure 1.

Key
1 flange
2 tank
3 pipe
4 core

NOTE	 The inlet and outlet flange can have a different flow through the cross-sectional area.

Figure 1 — EGR cooler (example)

﻿
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b)	 Test gas:

Tests shall be run with a test gas inlet temperature, an inlet pressure and a mass flow rate that are 
defined upon the agreement by the parties concerned.

c)	 Cooling liquid:

Water used in the cooling liquid should be demineralized or treated. In the case of using a coolant 
mixture as the cooling liquid, the coolant type and properties of the mixture should be documented. 
The used fluid shall be regularly checked to confirm that the coolant mixture or properties haven’t 
changed.

d)	 Test location:

Unless otherwise specified, the test location shall be kept at room temperature (5 °C to 35 °C) and 
normal relative humidity (20 % to 85 %).

5.2	 Test equipment

5.2.1	 General test equipment

The test equipment shall be set up so that it can accurately measure the measurement items in 6.1. From 
the perspective of the test gas side structure, the test equipment can be roughly divided into two types: 
open type and sealed type. Both types consist of test gas and cooling liquid circuits. For sealed type test 
equipment, the test gas inlet pressure shall be set upon the agreement by the parties concerned.

﻿
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Key
1 EGR cooler
2 flow meter
3 thermometer
4 pressure gauge
5 differential pressure gauge
6 pump
7 flow control valve
8 temperature controller
9 pressure control valve
10 heater
11 blower
12 hot water tank
a Cooling liquid side.
b Test gas side.
c Test gas.
d Open to atmospheric air.

Figure 2 — Test equipment (open type)

﻿
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Key
1 EGR cooler
2 flow meter
3 thermometer
4 pressure gauge
5 differential pressure gauge
6 pump
7 flow control valve
8 temperature controller
9 pressure regulator
10 heater
11 blower
12 compressor
13 hot water tank
a Cooling liquid side.
b Test gas side.

Figure 3 — Test equipment (sealed type)

5.2.2	 Test gas circuit equipment

The test gas circuit equipment shall be set up as follows.

a)	 The mass flow rate of the test gas that passes through the EGR cooler shall be adjustable.

b)	 The test gas inlet temperature shall be adjustable over the entire range of the test.

c)	 The measuring instrument of the test gas inlet pressure and the test gas differential pressure 
between the outlet and the inlet shall not be affected by the dynamic pressure and shall be 
connected so as not to disturb the flow of the test gas as much as possible.

5.2.3	 Cooling liquid circuit equipment

The cooling liquid circuit equipment shall be set up as follows.

a)	 The mass flow rate of the cooling liquid that passes through the EGR cooler shall be adjustable.

﻿
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b)	 The cooling liquid circuit piping and hot liquid tank shall be designed not to take in any air or steam, 
or there should be a separation tank.

c)	 The cooling liquid pump shall be designed so that cavitation does not occur.

d)	 The cooling liquid circuit shall be able to dissipate the amount of heat it receives over the entire 
range of the EGR cooler heat dissipation.

e)	 Excessive heating temperatures that may degrade the coolant shall be avoided.

5.3	 Measuring instruments

Errors of the measuring instruments used in the test shall be within the values shown in Table 1 for 
both the test gas side and the cooling liquid side. Calibration shall be carried out prior to testing.

Table 1 — Measuring instrument error

Measuring instrument Instrumental error
Test gas flow meter ±2 % of the measured value
Cooling liquid flow meter ±2 % of the measured value
Test gas inlet thermometer ±(0,3 + 0,005 × measured temperature) K
Test gas outlet thermometer ±1,5 K
Cooling liquid thermometer ±0,3 K
Differential pressure gauge ±5 % of the measured value
Pressure gauge ±3 % of the measured value

6	 Test and measurement methods

6.1	 Test methods

In the same manner as the examples of the test equipment shown in Figures 2 and 3, the EGR cooler 
should be connected to both the test gas circuit and the cooling liquid circuit. The test and measurement 
methods are shown as follows. Test conditions shall be decided upon the agreement by the parties 
concerned.

6.1.1	 Test with heat dissipation

Measurement of the mass flow rate, temperature, and pressure for both fluids that is required to 
calculate both the EGR cooler heat dissipation and the pressure loss for both fluids shall be carried out 
while the EGR cooler is in a state where it is dissipating heat. Items to be measured during the test are 
shown in Table 2.

Table 2 — Items to be measured (EGR cooler heat dissipation amount, EGR gas pressure loss 
and cooling liquid pressure loss)

Measurement item Unit
Atmospheric pressure kPa abs
Test laboratory temperature °C
Test gas humidity g (water)/kg (dry air)
Test gas inlet temperature °C
Test gas outlet temperature °C
Test gas inlet static pressure kPa abs
NOTE   In the case of open type test equipment, the test laboratory humidity can 
be used as the humidity of the test gas except exhaust gas.

﻿
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Measurement item Unit
Test gas differential pressure between outlet 
and inlet

kPa

Test gas mass flow rate kg/s
Cooling liquid inlet temperature °C
Cooling liquid outlet temperature °C
Cooling liquid inlet static pressure kPa abs
Cooling liquid differential pressure between 
outlet and inlet

kPa

Cooling liquid mass flow rate kg/s
NOTE   In the case of open type test equipment, the test laboratory humidity can 
be used as the humidity of the test gas except exhaust gas.

6.1.2	 Test without heat dissipation

Measurement of mass flow rate and test gas pressure that is required to calculate the EGR gas pressure 
loss shall be carried out while the EGR cooler is in a state where it is not dissipating heat. Items to be 
measured during the test are shown in Table 3.

Table 3 — Items to be measured (EGR gas pressure loss)

Measurement item Unit
Atmospheric pressure kPa abs
Test laboratory temperature °C
Test gas humidity g (water)/kg (dry air)
Test gas inlet temperature °C
Test gas outlet temperature °C
Test gas inlet static pressure kPa abs
Test gas differential pressure between outlet 
and inlet

kPa

Test gas mass flow rate kg/s
NOTE   In the case of open type test equipment, the test laboratory humidity can 
be used as the humidity of the test gas except exhaust gas.

6.2	 Measurement method

Each item of the measurement is conducted under the following conditions:

a)	 measurement number: five times minimum;

b)	 total measurement duration: 30 s minimum;

c)	 stable condition: refer to Table 4.

﻿
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Table 4 — Stable condition for measurement

Observation time 100 s minimum
Test gas Inlet side Temperature ±5 K (≦400 °C)

±8 K (>400 °C)
Pressure ±2,0 %
Flow rate ±2,5 %

Outlet side Temperature ±2 K
Cooling liquid Inlet side Temperature ±1 K

Pressure ±2,0 %
Flow rate ±2,5 %

6.2.1	 Flow rate measurement

Flow rate measurement shall be carried out as follows.

a)	 The test gas mass flow rate shall be measured after confirming that the test gas has reached a 
stable state of flow.

b)	 The cooling liquid mass flow rate shall be measured after confirming that the cooling liquid has 
reached a stable state of flow.

c)	 The flow rate measurement shall be preferably carried out by means of mass flow meters. 
Otherwise, if a volumetric flow meter is used, measure the test gas and cooling liquid temperature 
and pressure at the vicinity of the flow meter in order to calculate the mass flow rate.

6.2.2	 Temperature measurement

Temperature measurement shall be carried out as follows.

a)	 When measuring the test gas temperature of the inlet and the outlet, the measurement position 
shall be selected so as not to affect the pressure measurement taken and the temperature sensor 
is placed where it can control the target of the inlet temperature. One or more sensors can be used, 
but at least two measurement positions at same cross section are recommended.

b)	 When measuring the cooling liquid temperature of the inlet and the outlet, the measurement 
position shall be selected so as not to affect the pressure measurement taken and the temperature 
sensor is placed where it can control the target of the inlet temperature. One or more sensors can 
be used, but at least two measurement positions at same cross section are recommended.

6.2.3	 Pressure measurement

Pressure measurement shall be carried out as follows.

a)	 When measuring the test gas static pressure of the inlet and the outlet, the static pressure should be 
measured at a fully developed flow. A fully and undisturbed developed flow can be considered with 
a straight length of at least 3 times (Lg1, Lg3) the inner diameter before the pressure pick up and 
at least 2 times (Lg2, Lg4) the inner diameter after the pressure pick up in the flow direction. This 
pressure measurement fixture should have an unchanged cross-sectional area. This is applicable 
for the inlet and the outlet side. The cross-sectional area of the inlet fixture may be different from 
the outlet fixture. An example of the measurement equipment is shown in Figure 4.

b)	 When measuring the cooling liquid static pressure of the inlet and the outlet, the static pressure 
should be measured at a fully developed flow. A fully and undisturbed developed flow can be 
considered with a straight length at least 3 times (Lw1, Lw3) the inner diameter before the pressure 
pick up and at least 2 times (Lw2, Lw4) the inner diameter after the pressure pick up in the flow 
direction. This pressure measurement fixture should have an unchanged cross-sectional area. This 

﻿
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is applicable for the inlet and the outlet side. The cross-sectional area of the inlet fixture may be 
different from the outlet fixture. An example of the measurement equipment is shown in Figure 4.

NOTE	 Boiling affects pressure loss measurement stability on the cooling liquid side.

 
a Cooling liquid flow.
b Test gas flow.

Figure 4 — Pressure measurement positions

7	 Calculation method

7.1	 Items to be calculated

7.1.1	 EGR cooler heat dissipation amount

The items that need to be calculated to record the EGR cooler heat dissipation amount results into the 
test report are as follows:

a)	 test gas and cooling liquid mass flow rate;

b)	 EGR gas and EGR cooler heat dissipation amounts;

c)	 EGR cooler heat dissipation ratio;

d)	 EGR gas pressure loss;

e)	 cooling liquid pressure loss.

7.1.2	 EGR gas temperature effectiveness

The items that need to be calculated in order to record the EGR gas temperature effectiveness results 
into the test report are as follows:

a)	 test gas and cooling liquid mass flow rate;

b)	 EGR gas temperature effectiveness;

c)	 EGR gas pressure loss;

﻿
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d)	 cooling liquid pressure loss.

7.2	 Calculation formula

7.2.1	 Mass flow rate

In the case that the mass flow rates of the test gas and the cooling liquid are not directly measured, they 
shall be calculated using Formulae (1) and (2).

q v
mg g g

= ⋅ ρ (1)

where

  qmg is the test gas mass flow rate (kg/s);

  vg is the test gas volumetric flow rate (m3/s);

  ρg is the test gas mass density (kg/m3).

q v
mw w w

= ⋅ ρ (2)

where

  qmw is the cooling liquid mass flow rate (kg/s);

  vw is the cooling liquid volumetric flow rate (m3/s);

  ρw is the cooling liquid mass density (kg/m3).

7.2.2	 EGR gas and EGR cooler heat dissipation amounts

The logarithmic mean temperature shall be calculated as follows, see Formulae (3) and (4).

t
t t

t

t

g

g g2

g1

g2

=
−

1

ln

(3)

where

  tg is the logarithmic mean temperature of the test gas (°C);

  tg1 is the test gas inlet temperature (°C);

  tg2 is the test gas outlet temperature (°C).

t
t t

t
t

w
w1 w2

w1

w2

=
−

ln

	
(4)

where

﻿

© ISO 2019 – All rights reserved� 11

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 21

44
1:2

01
9

https://standardsiso.com/api/?name=247d99f8db68dec3761aedd3cdcc1511


﻿

ISO 21441:2019(E)

  tw is the logarithmic mean temperature of the cooling liquid (°C);

  tw1 is the cooling liquid inlet temperature (°C);

  tw2 is the cooling liquid outlet temperature (°C).

The EGR gas heat dissipation amount shall be calculated using Formula (5).

Q q Cp t t
g mg g g1 g2

= ⋅ ⋅ −( ) (5)

where

  Qg is the EGR gas heat dissipation amount (kW);

  Cpg is the test gas specific heat at the constant pressure when at temperature tg [kJ/(kg·K)].

NOTE	 The quotation table of specific heat that is used on the calculation is described in the test report. The 
Cpg value is considered by the test gas humidity when calculating the heat dissipation amount.

The EGR cooler heat dissipation amount shall be calculated using Formula (6).

Q Q T
t

= ⋅ ∆
∆g

= ⋅
−( )
−( )

Q
T T

t tg

g1 w1

g1 w1

(6)

where

  Q is the EGR cooler heat dissipation amount (kW);

  ΔT is the difference in the inlet temperature between both fluids defined by all the concerned 
parties (K);

  Δt is the measured difference in the inlet temperature between both fluids (K);

  Tg1 is the test gas inlet temperature defined upon the agreement by all the concerned 
parties (°C);

  Tw1 is the cooling liquid inlet temperature defined upon the agreement by all the concerned 
parties (°C);

The EGR cooler heat dissipation ratio shall be calculated using the Formula (7).

H Q
t t

=
−( )g1 w1

(7)

where

  H is the EGR cooler heat dissipation ratio (kW/K).
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7.2.3	 EGR gas temperature effectiveness

The EGR gas temperature effectiveness shall be calculated using Formula (8).

ε
g

g1 g2

g1 w1

=
−

−
⋅

t t

t t
100 (8)

where

  εg is the EGR gas temperature effectiveness (%).

The relationship between the EGR gas temperature effectiveness and the EGR gas heat dissipation 
amount can be shown with Formula (9).

Q q Cp
t t

g mg g

g g1 w1= ⋅ ⋅
⋅ −( )ε

100

(9)

7.2.4	 EGR gas pressure loss

The EGR gas pressure loss shall be measured by the static pressure of the inlet side and the outlet side 
with Formula (10) (see Figure 5).

∆ = − − ∆p p p p
g gs1 gs2 gp

= − − ⋅ ⋅
⋅

+ ⋅ ⋅
⋅







p p

L

D

v L

D

v
gs1 gs2 g

g1

g1

g g1

g

g2

g2

g g2λ
ρ

λ
ρ

1 2

2 2

2 2

= ∆ − ⋅ ⋅
⋅

+ ⋅ ⋅
⋅







p

L

D

v L

D

v
g0 g

g1

g1

g g1

g

g2

g2

g g2λ
ρ

λ
ρ

1 2

2 2

2 2

(10)

The values of λg1 and λg2 in the formula are defined as follows:

λg1 = 0,316 4 · Reg1
−0,25

λg2 = 0,316 4 · Reg2
−0,25

where

  Δpg is the EGR gas pressure loss (kPa);

  pgs1 is the test gas inlet static pressure (kPa abs);

  pgs2 is the test gas outlet static pressure (kPa abs);

  Δpgp is the test gas piping pressure loss (kPa);

  Δpg1 is the test gas inlet piping pressure loss (kPa);

  Δpg2 is the test gas outlet piping pressure loss (kPa);

  Δpg0 is the test gas differential pressure gauge measurement value (kPa);
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  vg1 is the inlet test gas flow velocity (m/s);

  vg2 is the outlet test gas flow velocity (m/s);

  λg1 is the inlet pipe friction coefficient of the test gas (Blasius' formula);

  λg2 is the outlet pipe friction coefficient of the test gas (Blasius' formula);

  Lg1 is the test gas inlet pipe length (m);

  Dg1 is the test gas inlet pipe inner diameter (m);

  Lg2 is the test gas outlet pipe length (m);

  Dg2 is the test gas outlet pipe inner diameter (m);

  Reg1 is the Reynolds number of the inlet side (3 × 103 < Re < 105);

  Reg2 is the Reynolds number of the outlet side (3 × 103 < Re < 105).

 

Figure 5 — Test gas pressure measurement positions

7.2.5	 Cooling liquid pressure loss

The cooling liquid pressure loss is equal to the measured cooling liquid differential pressure between 
the outlet and the inlet. After measuring the outlet and inlet pressure, use Formula (11) to calculate the 
final value (see Figure 6).

∆ = − − ∆p p p p
w ws1 ws2 wp

= − − ⋅ ⋅
⋅

+ ⋅ ⋅
⋅







p p

L
D

v L
D

v
ws1 ws2 w

w1

w1

w w1
w

w2

w2

w w2λ
ρ

λ
ρ

1 2

2 2

2 2

= ∆ − ⋅ ⋅
⋅

+ ⋅ ⋅
⋅







p

L
D

v L
D

v
w0 w

w1

w1

w w1
w

w2

w2

w w2λ
ρ

λ
ρ

1 2

2 2

2 2

	
(11)

The values of λw1 and λw2 in the formula are defined as follows.

λw1 = 0,316 4 · Rew1
−0,25
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λw2 = 0,316 4 · Rew2
−0,25

where

  Δpw is the cooling liquid pressure loss (kPa);

  pws1 is the cooling liquid inlet static pressure (kPa abs);

  pws2 is the cooling liquid outlet static pressure (kPa abs);

  Δpwp is the cooling liquid piping pressure loss (kPa);

  Δpw1 is the cooling liquid inlet piping pressure loss (kPa);

  Δpw2 is the cooling liquid outlet piping pressure loss (kPa);

  Δpw0 is the cooling liquid differential pressure gauge measurement value (kPa);

  vw1 is the inlet cooling liquid flow velocity (m/s);

  vw2 is the outlet cooling liquid flow velocity (m/s);

  λw1 is the inlet pipe friction coefficient of cooling liquid (Blasius' formula);

  λw2 is the outlet pipe friction coefficient of cooling liquid (Blasius' formula);

  Lw1 is the cooling liquid inlet pipe length (m);

  Dw1 is the cooling liquid inlet pipe inner diameter (m);

  Lw2 is the cooling liquid outlet pipe length (m);

  Dw2 is the cooling liquid outlet pipe inner diameter (m);

  Rew1 is the Reynolds number of inlet side (3 × 103 < Re < 105);

  Rew2 is the Reynolds number of outlet side (3 × 103 < Re < 105).

 

Figure 6 — Cooling liquid pressure measurement positions
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8	 Test report preparation

As a test report, heat dissipation performance diagrams based on the measurement results as illustrated 
in Tables 5, 6, 7, and 8 are recommended. It is allowed to measure at different operating conditions and 
to calculate within the re-interpolation on the required operating conditions. This procedure should be 
agreed by the parties concerned.
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Table 5 — Example of the test report (EGR cooler heat dissipation amount)

EGR cooler heat dissipation performance test report

Date of test (mm/dd/yyyy)   Test laboratory temperature deg. C

Manufacturer   Test gas humidity g/kg

Product number   Atmospheric pressure kPa abs

EGR cooler specifications   Test equipment model Type

Core dimension   Test supervisor  

Test gas static pressure of inlet side kPa abs Cooling liquid static pressure of inlet side kPa abs

Test gas temperature of inlet side deg. C Cooling liquid temperature of inlet side deg. C

Test gas mass flow rate of inlet side kg/s Cooling liquid mass flow rate of inlet side kg/s

Test gas mass density of inlet side kg/m3 Cooling liquid mass density of inlet side kg/m3

Specific heat of test gas kJ/kg·K Specific heat of cooling liquid kJ/kg·K

Quotation table of specific heat of test gas   Quotation table of specific heat of cooling liquid  

Difference of inlet temperature between test gas and cooling liquid (defined upon agreement by the concerned parties) K

  Key

X test gas mass flow rate [kg/s]

Y test gas heat dissipation amount [kW]

Key

X test gas mass flow rate [kg/s]

Y test gas pressure loss [kPa]
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EGR cooler heat dissipation performance test report

Key

X cooling liquid mass flow rate[kg/s]

Y cooling liquid pressure loss [kPa]

 

﻿

Table 5 (continued)
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