
Heat Exchangers for Industrial Processes,
Air Handling Units and Roof Tops
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Manufacturing processes often 

require different forms of 

heating, as for heat treatment 

or the drying or drying pro-

cesses, using the air as a heat 

convector. 

Apen Group has nearly fifty 

years of experience in the 

study and production of hot 

air generators for industrial 

processes.

Our Investments in R&D pro-

jects for the development and 

construction of energy efficient 

systems, allow the industrial 

customer to benefit from:   

reliable products, energy-sav-

ing advantages and low mainte-

nance requirements which help  

to reduce the  

operating costs. 

Process safety and equipment’s 

lifespan is guaranteed by high 

quality resistant materials and 

design. ApenGroup is able to 

supply an extended range of 

heat exchangers and to fulfill 

customized requirements. Our 

design department is able to 

support the customer in finding 

the optimal solution in any 

planning phase.

Application fields:
•	 Coating and Painting

•	 Drying of food processes.

•	 Drying processes for com-

ponents

•	 Ceramics drying processes

•	 Textile and clothes drying 

•	 Heating in concrete making 

for construction industry

•	 Agricultural products drying 

as for Cereals and Tobacco.

AHU or ROOF TOP 
Aplications
Apen Group has developed 

the series of high efficiency 

condensing modules with 

premixed burner and stainless 

steel exchangers to combine 

with gas burners and fuel oil 

burners, to satisfy all the needs 

of heating and heat integration 

within air handling units and 

roof top.

Textile and clothes drying Drying of food processes

Coating and painting Ceramics drying processes
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SYSTEMS FOR INDUSTRIAL APPLICATIONS, ROOFTOP AND AHU

PCH/PRH  
Exchanger Modules
PCH and PRH exchanger 

modules are equipped with 

the premixing and modulation 

technology, which can achieve 

efficiencies up to 109% 

(calculated on lower heating 

value). 

The module can operate 

autonomously. For the start-up 

just connect power and gas 

supplies

Modules heat output goes from 

5 to 97 kW; for higher values 

several modules must be 

combined.

The modules can be assembled 

in parallel, achieving high 

power levels (up to 400 kW).

The regulation can be made:

• proportionally, with external 

control voltage in 0-10Vdc;

• with ON-OFF control;

•with insertion in cascade, in 

the case of multiple units..

EMS/GH  
Exchanger Modules
The exchanger modules EMS  

and GH series are 

manufactured in 14 different 

capacity range from 14 kW to 

1,050 kW.

The modules can be fueled 

either with gaseous fuels or 

with  liquid fuels.

The difference between the 

GH models and EMS models is 

related to the type of use for 

which they were designed.

EMS Modules: designed to be 

directly canalized or connected 

in series to AHU; the structure 

is composed by an aluminum 

frame and sandwich panels,  

insulated with glass wool, in 

white painted sheet (towards 

the outside) and in galvanized 

steel sheet (towards the inside).

GH Modules: designed to be 

inserted inside the air handling 

units, they have a galvanized 

sheet lightweight chassis that 

allows its inclusion in dedicated 

units.

G0 
Exchanger Module
The G0 series of combustion 

chambers (heat exchangers) 

are built in 12 different capacity 

range from 14 kW to 1,050 kW,  

for a total of 48 models 

depending on the type of 

construction; can be powered 

either by gaseous fuels or with 

liquid fuels.

Roof Top Air handling unit

Textile and clothes drying Industry



Apen Group’ engineers are at your disposal in order to support the right choice and definition 
of the appropiate heat exchanger suitable for your process plant application.
Following page is giving you an initial technical overview on the method of calculation to  
identify the appropiate product module.

CHOICE OF HEAT EXCHANGER
When looking at technical characteristics included in description 

pages for products GO/GH/EMS/PK, starting from page 12 of this 

brochure, appropiate power values must be corrected on the base 

of the following procedures and charts.

DELIVERED AIR TEMPERATURE 
If delivery temperature from the exchanger is over 70°C, the max 

heat input set for the burner must be reduced by the percentage 

shown in chart 1.

Please note that when delivered air temperature exceeds 257°F 

(125°C), AISI 310 exchangers are recommended.

Example:

GH7980 / EMS190N-00A Exchanger

Max heat output 230 kW

Delivered air temperature 257°F (190°C)

Max heat input set [burnt] 230 x 0.87 = 200 kW

CONSISTENT HEAT DROP
If heat drop is > 95°F (35°C), the max heat input set for the burner 

must be reduced by the percentage shown in chart 2.  If heat drop 

is > 239°F (115°C), AISI 310 exchangers are recommended.

Example:

GH7980 / EMS190N-00A Exchanger

Max heat output 230 kW

Heat drop 120 °K

Max heat input set [burnt] 230 x 0.88 = 202 kW

COMBINED EFFECT
If the exchanger is used with both high delivered air temperature  

and consistent heat drop, these two conditions and relevant  

efficiency reductions must be taken into account.

Example:

GH7980 / EMS190N-00A Exchanger

Max heat output 230 kW

Heat drop 120 °K

Delivered air temperature 392°F (200°C)

Max heat input set [burnt]
230 x 0.88 x 0.86 = 174 kW
AISI 310 exchanger

LIMIT CONDITIONS FOR USING HEATERS  
ARE THE FOLLOWING:

AISI 430

Maximum delivery temperature 239°F (115°C)

Maximum heat drop 100°K with  
maximum delivery temperature 212°F (100°C)

AISI 310

Maximum delivery temperature 392°F (200°C)

Maximum heat drop 180°K with  
delivery temperature 356°F (180°C)

Contact APEN GROUP for different requirements of running  

parameters.
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Method of Calculation for Process Heat Exchanger Choice



CHART 2

Heat drop between exchanger inlet and outlet °K
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Technical Features

The exchanger module EMS, without fan assembly 

and electric panel (available on request), 

is composed by a heat exchanger, a safety 

thermostat (limit), a fan thermostat (fan), an 

aluminum frame and a double layer paneling in 

precoated galvanized sheet with built-in thermal 

insulation. Supporting frame is made in aluminum.

For high-performance models, maximum energy 

efficiency with flame modulation and operating 

in condensation leads the efficiency more than 

102%. These models are supplied as standard with 

condensate drain.

EC Approval in compliance with all applicable 

regulations.

EMS/ Gas Heating Modules for Air Handling Units and Process Plants
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Burner Choice

The burners, to complement  

the EMS modules, can be:

•	 Modulating

•	 Two-stages (high – low flame)

•	 ON/OFF

The EMS modules can be installed  

with burners produced by the main  

burner manufacturers on the market. 

High efficiency exchanger modules  

can ONLY be matched to GAS burners.

ErP Compliant
For modules to be inserted in the AHU and the 

Roof Top check the correct coupling of the 

burner to meet the requirements of ErP 2018.

WHY CHOOSE EMS:
•	 Reliability

•	 Quality

•	 Advanced Technology

•	 Ecology

•	 Safety
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EMS / Materials

EMS / Installation

Used Materials

The following table shows the 

correspondence and the composition 

for the type of stainless steels used 

for the construction of EMS heat 

exchangers. 

Do not hesitate to contact us for 

specific offers with different steels.

TABLE OF USED STEEL

USA EN FORMULA

AISI 310 1.4845 X8 CrNi 25-21

AISI 441 1.4509 X2 CrTiNb 18

AISI 304 1.4301 X5 CrNi 18-10

Ducted EMS-HEA

Standard EMS installed after an AHU.



EQUICURRENT
COUNTERCURRENT

Modules connected in PARALLEL

Modules connected in SERIES
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The EMS heat exchanger module can 

be assembled into air heating units 

either in horizontal position or in 

vertical position.

Air can flow in two directions:

•	 EQUICURRENT FLOW: cold air flows 

from warmer part of the exchanger 

[combustion chamber] to colder 

end.

•	 COUNTER-CURRENT FLOW: cold air 

flows from colder [tube bundle] to 

warmer end of the exchanger.

Depending on the application, it may 

be more convenient one or the other 

installation.

EMS / Installation

Assembling one or more 
modules 

When the required heat output 

exceeds the single module's 

output, or when you like to 

divide the minimum heat 

output below the minimum 

value of a single heat 

exchanger, multiple modules 

can be assembled into a single 

air handling, roof top  

or process heater unit, thus 

covering any range of required 

output. 

Using convenient precautions, 

modules can be assembled 

either in series or in parallel 

layouts and the air flow can be 

equicurrent or counter-current 

to heat flow.
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EMS-GH N / Technical Data

Note:
1.	 The efficiency is the one realised with air flow rates equal to a ∆t of 35 K, with inlet air temperature at 15°C; for different applications, 

ask technical department.
2.	Heat loss of the casing only refers to EMS/EMS-K heaters: it must be considered only when unit is installed outdoor or in a thermal 

station. If the unit is installed into the building to be heated, heat is irradiated inside, so heat losses are zero.
3.	The minimum air flow rate has been calculated for a ∆t of 50 K, suitable for process systems or special applications; for more severe 

applications, with ∆t > 50 K, see above the efficiency and precautions to comply with. The values in the table refer to the maximum and 
minimum power. To satisfy the ErP requirements refer to its Handbook, Paragraph 3.11 with burner combinations.

4.	The rated air flow rate is the one used to calculate and satisfy ErP 2018 requirements.
5.	The maximum applicable pressure is valid for standard models code GH/GHK and EMS/EMS-K; for special models code GH-2, EMS-50A  

and GH/EMS-310 the maximum pressure is 2,500 Pa.
6.	The air MAX temperature is valid for all models except codes GH/EMS-310 for which the maximum value is 200°C.

Model
EMS140N
GH7880

EMS190N
GH7980

EMS250N
GH8080

EMS320N
GH8180

EMS420N
GH8280

Type of appliance B23

EC approval 0476CT2224

NOx Class NOx LOW NOx GAS BURNERS: CLASS 3 (<80 mg/kWh) according to EN676

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

Furnace Heat Input Pmin; Pated,h kW 96.0 195.0 115.0 230.0 154.0 310.0 185.0 380.0 260.0 508.0

Useful Heat Output kW 90.2 171.0 108.1 205.9 145.0 275.0 173.9 335.9 245.0 450.0

Combustion Efficiency (Hi) *1 ηpl; ηnom % 94.0 87.7 94.0 89.5 94.0 88.7 94.0 87.7 94.4 88.6

Combustion Efficiency (Hs) % 84.7 79.0 84.7 80.6 84.7 79.9 84.7 79.0 85.0 79.8

Chimney loss - Burner ON (Hi) % 6.0 12.3 6.0 10.5 6.0 12.3 6.0 12.3 5.6 11.4

Chimney loss - Burner OFF % < 0.1 <0,1 <0,1 < 0.1 < 0.1

Casing losses *2 Fenv % 1.26 1.16 1.17 1.02 1.03

Combustion Chamber pressure Pa 13 50 10 40 10 50 15 60 28 120

Combustion Chamber volume m3 0.37 0.52 0.76 1.06 1.55

Minimum air flow rate *3 m3/h 5.200 9.850 6.200 11.850 8.350 15.800 10.000 19.300 14.050 25.800

Rated air flow rate *4 m3/h 10.500 14.000 18.000 23.000 30.000

Max. applicable pressure *5 Pa 800 800 800 800 800

Max. air temperature *6 °C 120 120 120 120 120
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EMS-GH N / Technical Data

Note:
1.	 The efficiency is the one realised with air flow rates equal to a ∆t of 35 K, with inlet air temperature at 15°C; for different applications, 

ask technical department.
2.	Heat loss of the casing only refers to EMS/EMS-K heaters: it must be considered only when unit is installed outdoor or in a thermal 

station. If the unit is installed into the building to be heated, heat is irradiated inside, so heat losses are zero.
3.	The minimum air flow rate has been calculated for a ∆t of 50 K, suitable for process systems or special applications; for more severe 

applications, with ∆t > 50 K, see above the efficiency and precautions to comply with. The values in the table refer to the maximum and 
minimum power. To satisfy the ErP requirements refer to its Handbook, Paragraph 3.11 with burner combinations.

4.	The rated air flow rate is the one used to calculate and satisfy ErP 2018 requirements.
5.	The maximum applicable pressure is valid for standard models code GH/GHK and EMS/EMS-K; for special models code GH-2, EMS-50A  

and GH/EMS-310 the maximum pressure is 2,500 Pa.
6.	The air MAX temperature is valid for all models except codes GH/EMS-310 for which the maximum value is 200°C.

Model
EMS550N
GH83080

EMS700N
GH8480

EMS900N
GH8580

EMS1M2N
GH8680

Type of appliance B23

EC approval 0476CT2224

NOx Class NOx LOW NOx GAS BURNERS: CLASS 3 (<80 mg/kWh) according to EN676

MIN MAX MIN MAX MIN MAX MIN MAX

Furnace Heat Input Pmin; Pated,h kW 320 670 397 818 447 1028 617 1.170

Useful Heat Output kW 301 592 374 730 422 920 583 1.049

Combustion Efficiency (Hi) *1 ηpl; ηnom % 94.3 88.4 94.3 89.3 94.4 89.5 94.6 89.7

Combustion Efficiency (Hs) % 85.0 79.6 85.0 80.5 85.0 80.6 85.2 80.8

Chimney loss - Burner ON (Hi) % 5.7 11.6 5.7 10.7 5.6 10.5 5.6 10.5

Chimney loss - Burner OFF % < 0.1 < 0.1 < 0.1 < 0.1

Casing losses *2 Fenv % 0.97 1.00 1.01 1.01

Combustion Chamber pressure Pa 21 110 25 120 28 130 53 205

Combustion Chamber volume m3 1.79 4.78 5.58 5.58

Minimum air flow rate *3 m3/h 17.300 33.950 21.450 41.900 24.200 52.750 24.200 52.750

Rated air flow rate *4 m3/h 40.000 54.000 68.500 74.000

Max. applicable pressure *5 Pa 800 800 800 800

Max. air temperature *6 °C 120 120 120 120
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EMS-GH K / Technical Data

Model
EMS032K
GHK7580

EMS060K
GHK7680

EMS100K
GHK7780

EMS140K
GHK7880

EMS190K
GHK7980

EMS250K
GHK8080

Type of appliance B23

EC approval 0476CT2224

NOx Class NOx LOW NOx GAS BURNERS: CLASS 3 (<80 mg/kWh) according to EN676

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

Furnace Heat Input Pmin; Pated,h kW 14 34.6 22.0 72.0 26.5 114 38.0 152.0 48.0 200.0 61.0 270.0

Useful Heat Output kW 14.3 32.0 22.5 66.5 27.1 105.4 38.5 140.8 48.3 182.2 61.6 248.9

Combustion Efficiency (Hi) *1 ηpl; ηnom % 102.5 92.5 102.4 92.4 102.4 92.5 101.2 92.6 100.5 92.6 101.0 92.2

Combustion Efficiency (Hs) % 92.3 83.3 92.3 83.2 92.3 83.3 91.2 83.4 90.5 83.4 91.0 83.1

Chimney loss - Burner ON (Hi) % / 7.5 / 7.6 / 7.5 / 7.4 / 7.4 / 7.8

Chimney loss - Burner OFF % < 0.1 < 0.1 < 0.1 < 0.1 <0,1 <0,1

Casing losses *2 Fenv % 2.61 1.64 1.81 1.26 1.16 1.17

Combustion Chamber pressure Pa 8 40 12 100 14 100 15 140 15 130 19 175

Combustion Chamber volume m3 0.06 0.12 0.24 0.37 0.52 0.76

Minimum air flow rate *3 m3/h 820 1.835 1.290 3.815 1.550 6.050 2.210 8.075 2.770 10.450 3.535 14.270

Rated air flow rate *4 m3/h 2.700 5.000 7.300 10.500 14.000 18.000

Max. applicable pressure *5 Pa 800 800 800 800 800 800

Max. air temperature *6 °C 120 120 120 120 120 120

Note:
1.	 The efficiency is the one realised with air flow rates equal to a ∆t of 35 K, with inlet air temperature at 15°C; for different applications, 

ask technical department.
2.	Heat loss of the casing only refers to EMS/EMS-K heaters: it must be considered only when unit is installed outdoor or in a thermal 

station. If the unit is installed into the building to be heated, heat is irradiated inside, so heat losses are zero.
3.	The minimum air flow rate has been calculated for a ∆t of 50 K, suitable for process systems or special applications; for more severe 

applications, with ∆t > 50 K, see above the efficiency and precautions to comply with. The values in the table refer to the maximum and 
minimum power. To satisfy the ErP requirements refer to its Handbook, Paragraph 3.11 with burner combinations

4.	The rated air flow rate is the one used to calculate and satisfy ErP 2018 requirements.
5.	The maximum applicable pressure is valid for standard models code GH/GHK and EMS/EMS-K; for special models code GH-2, EMS-50A  

and GH/EMS-310 the maximum pressure is 2,500 Pa.
6.	The air MAX temperature is valid for all models except codes GH/EMS-310 for which the maximum value is 200°C.
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EMS-GH K / Technical Data

Model
EMS320K
GHK8180

EMS420K
GHK8280

EMS550K
GHK8380

EMS700K
GHK8480

EMS900K
GHK8580

EMS1M2K
GHK8680

Type of appliance B23

EC approval 0476CT2224

NOx Class NOx LOW NOx GAS BURNERS: CLASS 3 (<80 mg/kWh) according to EN676

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

Furnace Heat Input Pmin; Pated,h kW 74.0 347.0 83.0 455.0 95.0 595.0 126.0 756.0 175.0 974.0 175.0 1.130,0

Useful Heat Output kW 74.8 319.8 83.8 419.4 96.1 549.1 127.6 697.2 179.7 900.0 186.0 1.057,7

Combustion Efficiency (Hi) *1 ηpl; ηnom % 101.0 92.2 101.0 92.2 101.2 92.3 101.3 92.2 102.7 92.4 106.3 93.6

Combustion Efficiency (Hs) % 91.0 83.1 91.0 83.1 91.2 83.2 91.3 83.1 92.5 83.24 95.77 84.32

Chimney loss - Burner ON (Hi) % / 7.8 / 7.8 / 7.7 / 7.8 / 7.6 / 7.6

Chimney loss - Burner OFF % < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Casing losses *2 Fenv % 1.02 1.03 0.97 1.00 1.01 1.01

Combustion Chamber pressure Pa 23 225 30 275 40 365 45 410 45 420 60 615

Combustion Chamber volume m3 1.06 1.55 1.79 4.78 5.58 5.58

Minimum air flow rate *3 m3/h 4.290 18.335 4.805 24.050 5.510 34.850 7.320 39.975 10.305 46.620 10.305 59.864

Rated air flow rate *4 m3/h 23.000 30.000 40.000 54.000 68.500 74.000

Max. applicable pressure *5 Pa 800 800 800 800 800 800

Max. air temperature *6 °C 120 120 120 120 120 120

Note:
1.	 The efficiency is the one realised with air flow rates equal to a ∆t of 35 K, with inlet air temperature at 15°C; for different applications, 

ask technical department.
2.	Heat loss of the casing only refers to EMS/EMS-K heaters: it must be considered only when unit is installed outdoor or in a thermal 

station. If the unit is installed into the building to be heated, heat is irradiated inside, so heat losses are zero.
3.	The minimum air flow rate has been calculated for a ∆t of 50 K, suitable for process systems or special applications; for more severe 

applications, with ∆t > 50 K, see above the efficiency and precautions to comply with. The values in the table refer to the maximum and 
minimum power. To satisfy the ErP requirements refer to its Handbook, Paragraph 3.11 with burner combinations

4.	The rated air flow rate is the one used to calculate and satisfy ErP 2018 requirements.
5.	The maximum applicable pressure is valid for standard models code GH/GHK and EMS/EMS-K; for special models code GH-2, EMS-50A  

and GH/EMS-310 the maximum pressure is 2,500 Pa.
6.	The air MAX temperature is valid for all models except codes GH/EMS-310 for which the maximum value is 200°C.
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Model
Size Intake/Delivery Chimney Burner Weight

L B H A D G N ØR SB ØT Kg

EMS032
EMS035

750 860 530 670 450 40 577 120 230 135 70

EMS060 995 990 700 915 620 40 727 150 248 135 100

EMS100
EMS120

1.100 1.180 800 1.020 720 40 920 180 350 135 144

EMS140 1.330 1.240 920 1.250 840 40 960 180 315 190 186

EMS190 1.460 1.390 1.060 1.380 980 40 1.120 250 370 190 289

EMS250 1.750 1.490 1.140 1.670 1.060 40 1.200 250 380 190 312

EMS320 1.960 1.490 1.140 1.880 1.060 40 1.200 250 340 230 354

EMS420 2.170 1.800 1.340 2.070 1.240 50 1.480 300 440 230 538

EMS550 2.600 1.880 1.340 2.500 1.240 50 1.510 300 440 230 632

EMS700 2.950 2.110 1.600 2.850 1.500 50 1.770 350 500 260 870

EMS900
EMS1M2

3.550 2.330 1.700 3.450 1.600 50 1.955 400 585 260 1.185

Notes

•	 If the module is to be installed horizontally, specify at order if air flow is rightward or leftward oriented.  
This information is required to install the safety thermostat on top of the heater.

•	 Order codes are different: EMS...-00ASX and EMS...-00ADX.

OR

N

EMS Vertical / Dimensions
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EMS Horizontal / Dimensions

Model
Size Chimney Burner Profile Weight

L B H N ØR SB SH ØT P G Kg

EMS032-HEA
EMS035-HEA

1.250 860 530 577 120 230 265 135 40 25 102

EMS060-HEA 1.495 990 700 727 150 248 350 135 40 25 141

EMS100-HEA
EMS120-HEA

1.600 1.180 800 920 180 350 400 135 40 25 205

EMS140-HEA 1.930 1.240 920 960 180 315 460 190 40 25 268

EMS190-HEA 2.190 1.390 1.060 1.120 250 370 530 190 40 25 397

EMS250-HEA 2.550 1.490 1.140 1.200 250 380 570 190 40 25 443

EMS320-HEA 2.760 1.490 1.140 1.200 250 340 570 230 40 25 502

EMS420-HEA 3.020 1.800 1.340 1.480 300 440 670 230 50 30 716

EMS550-HEA 3.600 1.880 1.340 1.510 300 440 670 230 50 30 854

EMS700-HEA 3.950 2.110 1.600 1.770 350 500 800 260 50 30 1.120

EMS900-HEA
EMS1M2-HEA

4.550 2.330 1.700 1.955 400 585 850 260 50 30 1.460

Notes

•	 If the module is to be installed horizontally, specify at order if air flow is rightward or leftward oriented.  
This information is required to install the safety thermostat on top of the heater.

•	 Order codes are different: EMS...-00ASX and EMS...-00ADX.
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