
 
 
 

Meaningful energy recovery 
 
We would like to point out, why the so-called experts disagree on how much energy recovery makes sense, 
we would like to point out, that EU regulations require a minimum temperature efficiency of 70% and a maxi-
mum air velocity of 2 m/s on the finneded inflow surface, which is complied with in Germany and Switzer-
land. In EU countries, such as France, Italy and Spain, the planning engineers don't care at all, which is why 
you can still find air handling units without energy recovery and far too high air speed, miserable mafiosi and 
constant beggars in Brussels! 
 

 

For calculations in this regard, we offer the 
downloadable HES-Software, which runs as 
a demo for 30 days without restrictions and 
calculates 40 different geometries in 1 sec-
ond, including the optimal geometry of the 
company  www.tps-imp.si, according to the 
motto: Maximum performance, minimum 
airside pressure loss. 
 

With this geometry, a temperature effi-
ciency of 73% is achieved with 12 rows of 
tubes! Other geometries require more rows 
of tubes and therefore have to split them 
into 2 heat exchangers as a result of VDI 
6022. The diagrams on the right show, that 
with more than 12 rows of tubes, the tem-
perature efficiency increases only slightly 
and the COP ( or ETV = electrothermal am-
plification factor) drops sharply. Companies 
like www.sew-kempen.de in Germany or 
www.konvekta.energy in Switzerland still ad-
vertise temperature efficiencies of up to 
90%, which is really absolute bullshit! 
 
The diagrams on the right show, that with 
more than 12 rows of tubes, the prices of the 
heat exchangers and the payback period 
increase massively. This does not include the 
prices for more than 12 rows of tubes for the 
necessary splitting, which can be 10% to 
20%. In addition, a distance of 500 mm must 
be maintained between the split heat ex-
changers. On the following pages you can 
find all the data on the finned heat ex-
changers with 12 rows of tubes. 
 
The diagrams on the right show, that with 
more than 12 rows of tubes, the airside pres-
sure loss of the finned heat exchangers in-
creases massively and triggers high operat-
ing costs. Additional packages of 4 rows of 
tubes cost the same, combined with a very 
small additional capacity for more than 3 
packages of 4 rows of tubes = 12 rows of 
tubes in total. 
 
Pak. 1 EUR 8'084 144.1 kW 56.1 EUR/kW 
Pak. 2 EUR 6’487 50.2 kW 129.2 EUR/kW 
Pak. 3 EUR 6’487 24.9 kW 260.5 EUR/kW 
Pak. 4 EUR 6’487 13.8 kW 470.1 EUR/kW 
Pak. 5 EUR 6’487 12.0 kW 540.6 EUR/kW 
Pak. 6 EUR 6’487 8.7 kW 745.6 EUR/kW 
Pak. 7 EUR 6’487 6.3 kW 1’029.7 EUR/kW 
Pak. 8 EUR 6’487 5.3 kW 1’224.0 EUR/kW 
Pak. 9 EUR 6’487 3.6 kW 1’801.9 EUR/kW 
Pak. 10 EUR 6’487 2.6 kW 2’495.0 EUR/kW 
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Coming back to absolutely lousy companies like www.sew-kempen.de in Germany or www.konvekta.energy in Switzer-
land, which advertise temperature efficiencies of up to 90%, which is really absolute bullshit, because they claim, that 
they achieve average logarithmic temperature differences of pure counterflow, so to speak, and therefore offer heat 
exchangers with an installation depth of up to 2,000 mm. In addition, www.sew-kempen.de builds it in one piece, in con-
trast to VDI 6022, and claims, that the whole thing can be separated layer by layer for cleaning purposes. Theoretically 
possible, practically impossible! Add to this the fact, that www.konvekta.energy can only produce fins of 60 mm à 2 rows 
of tubes, ergo has 20 packages with 40 bumper edges for 40 rows of tubes, any further comment regarding the possibil-
ity of cleaning is superfluous, although it claims, that top results can only be achieved with these antediluvian heat ex-
changers. If these miserable brain amputees Mafiosi would calculate their 40 rows of tubes in 20 packages of 2 rows of 
tubes each, in order to achieve a temperature efficiency of 90%, the whole monstrous hoax would be exposed and one 
would see, that on average only 50% of the average logarithmic temperature difference of the pure countercurrent 
can be achieved. How so? The humidity of the exhaust air plays the absolutely dominant role in this context. We calcu-
late the whole thing in 4 heat exchangers of 10 rows of tubes of 15 cells each in the direction of the air, i.e. in a total of 
60 packages, i.e. another factor of 3.00 more accurate. Pay particular attention to the temperature profile of the ex-
haust air cooler (red line), which really has absolutely nothing to do with pure counterflow (red dotted line). In this con-
text, the mean logarithmic temperature difference can also be understood as the area between the red and the blue 
line. 
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http://www.konvekta.energy/
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Now the same cooler of 40 tube rows was calculated in 10 packages of 4 tube rows, whereby 15 cells in the air direction 
were taken into account in each package, i.e. a calculation with a total of 150 cells. 
 

 
 



CC-System in winter SA-He RA-Co Definition
Height over sea level m 540.000
Pressure hPa 949.653
Efficiency % 72.950 58.462
Capacity sensible kW 219.186 176.712
Capacity latent kW --- 41.381
Capacity frost kW --- 1.092
Capacity total kW 219.186 219.186
Surface reserve % 0.121 0.367
Present surface m2 1347.840 1347.840

SA-He Inlet Outlet Definition
Temp. °C -12.000 11.344 20.000
Rel. humidity % 90.000 14.448 40.000
Abs. humidity g/kg 1.273 1.273 6.174
Volume flow humid m3/h 26516.860 28887.091 30000.000
Velocity m/s 1.689 1.840 1.910
Pressure drop Pa 81.633

RA-Co Inlet Outlet Definition
Temp. °C 20.000 1.292 20.000
Rel. humidity % 40.000 99.696 40.000
Abs. humidity g/kg 6.174 4.422 6.174
Volume flow humid m3/h 30000.000 28007.271 30000.000
Velocity m/s 1.910 1.784 1.910
Pressure drop wet Pa  98.707

25 V% Et.glycol SA-He RA-Co
Temp. in °C 13.810 -3.830
Temp. out °C -3.830 13.810
Volume flow m3/h 11.623 11.627
Velocity m/s 1.251 1.252
Reynolds --- 5112.580 4983.535
Pressure drop kPa 197.773 199.044

Technical data SA-He RA-Co SA-He RA-Co
Tubes total Piece 720 720 Tubes: Cu Cu
Tubes blank Piece 0 0 Tubes: smooth smooth
Int. vent./drains Piece 5 5 Tubes: staggered staggered
Tube rows on the depth Piece 12 12 Tubes: circular circular
Tube rows on the height Piece 60 60 Collectors: Cu Cu
Tube coupling in series Piece 30 30 Collectors: 0.79 m/s 0.79 m/s
Number of circuits (NC) Piece 24 24 Connections: Rg7 Rg7
Volume l 195 195 Connections: 0.79 m/s 0.79 m/s
Weight kg 640 640 Fins: Al Al
Connections G --- 2 ½" 2 ½" Fins: Wave structure Wave structure
Frame height RH mm 2080 2080 Frame: AISI 304 AISI 304
Frame width BT mm 2400 2400 Air flow direction: horizontal horizontal
Frame depth RT mm 470 470 Protection: without without
Finned height LH mm 2000 2000 Protection: --- ---
Finned width LB mm 2181 2181
Finned depth LF mm 346 346
Frame on top RO mm 40 40
Frame on bottom RU mm 40 40
Frame in front RV mm 30 30
Frame on back RN mm 53 53
Collector-Diameter K mm 76 76
Covering AD mm 166 166
Collector distance KA mm 369 369
Fin spacing LT mm 2.500 2.500
Fin thickness LD mm 0.200 0.200
Tube diameter DA mm 12.400 12.400 Delivery: 5-6 weeks
Tube diameter da mm 12.400 12.400 Validity: 12 weeks
Tube thickness S mm 0.350 0.350 Condit.: net, prepaid address
Tube interval on the height S1 mm 33.333 33.333 Payment: 30 days net
Tube interval on the depth S2 mm 28.867 28.867
SA-He: 33/29/12-12R-60T-2181A-2.5PA-24C-Cu/Al/AISI 304 SA-He: EUR 10538.00
RA-Co: 33/29/12-12R-60T-2181A-2.5PA-24C-Cu/Al/AISI 304 RA-Co: EUR 10538.00
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CC-System in summer RA-Hy SA-Co Definition
Height over sea level m 540.000
Pressure hPa 949.653
Efficiency % 70.050 70.267
Capacity sensible kW 89.103 89.104
Capacity latent kW 0.000 0.000
Capacity frost kW --- 0.000
Capacity total kW 89.103 89.104
Surface reserve % 0.230 0.121
Present surface m2 1347.840 1347.840

RA-Hy Inlet Outlet Definition
Temp. ( 26.000 ) °C 18.783 28.041 20.000
Rel. humidity ( 51.432 ) % 100.000 57.276 40.000
Abs. humidity ( 11.500 ) g/kg 14.501 14.501 6.174
Volume flow humid m3/h 30271.446 31231.468 30000.000
Velocity m/s 1.928 1.989 1.910
Pressure drop Pa 93.951

SA-Co Inlet Outlet Definition
Temp. °C 32.000 22.713 20.000
Rel. humidity % 40.000 68.823 40.000
Abs. humidity g/kg 12.667 12.667 6.174
Volume flow humid m3/h 31550.781 30590.557 30000.000
Velocity m/s 2.009 1.948 1.910
Pressure drop wet Pa  95.267

25 V% Et.glycol RA-Hy SA-Co
Temp. in °C 28.888 21.772
Temp. out °C 21.772 28.888
Volume flow m3/h 11.623 11.626
Velocity m/s 1.251 1.252
Reynolds --- 9279.112 9126.001
Pressure drop kPa 172.878 173.611

Technical data RA-Hy SA-Co RA-Hy SA-Co
Tubes total Piece 720 720 Tubes: Cu Cu
Tubes blank Piece 0 0 Tubes: smooth smooth
Int. vent./drains Piece 5 5 Tubes: staggered staggered
Tube rows on the depth Piece 12 12 Tubes: circular circular
Tube rows on the height Piece 60 60 Collectors: Cu Cu
Tube coupling in series Piece 30 30 Collectors: 0.79 m/s 0.79 m/s
Number of circuits (NC) Piece 24 24 Connections: Rg7 Rg7
Volume l 195 195 Connections: 0.79 m/s 0.79 m/s
Weight kg 640 640 Fins: Al Al
Connections G --- 2 ½" 2 ½" Fins: Wave structure Wave structure
Frame height RH mm 2080 2080 Frame: AISI 304 AISI 304
Frame width BT mm 2400 2400 Air flow direction: horizontal horizontal
Frame depth RT mm 470 470 Protection: without without
Finned height LH mm 2000 2000 Protection: --- ---
Finned width LB mm 2181 2181
Finned depth LF mm 346 346
Frame on top RO mm 40 40
Frame on bottom RU mm 40 40
Frame in front RV mm 30 30
Frame on back RN mm 53 53
Collector-Diameter K mm 76 76
Covering AD mm 166 166
Collector distance KA mm 369 369
Fin spacing LT mm 2.500 2.500
Fin thickness LD mm 0.200 0.200
Tube diameter DA mm 12.400 12.400 Delivery: 5-6 weeks
Tube diameter da mm 12.400 12.400 Validity: 12 weeks
Tube thickness S mm 0.350 0.350 Condit.: net, prepaid address
Tube interval on the height S1 mm 33.333 33.333 Payment: 30 days net
Tube interval on the depth S2 mm 28.867 28.867
RA-Hy: 33/29/12-12R-60T-2181A-2.5PA-24C-Cu/Al/AISI 304 RA-Hy: EUR 10538.00
SA-Co: 33/29/12-12R-60T-2181A-2.5PA-24C-Cu/Al/AISI 304 SA-Co: EUR 10538.00
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CC-System ( DIN EN 308 ) SA-He RA-Co Definition
Height over sea level m 540.000
Pressure hPa 949.653
Efficiency % 69.300 69.285
Capacity sensible kW 129.875 129.874
Capacity latent kW --- ---
Capacity frost kW --- ---
Capacity total kW 129.875 129.874 0.000
Surface reserve % 0.104 0.083
Present surface m2 1347.840 1347.840

SA-He Inlet Outlet Definition
Temp. °C 5.000 18.860 20.000
Rel. humidity % 0.000 0.000 40.000
Abs. humidity g/kg 0.000 0.000 6.174
Volume flow humid m3/h 28185.284 29589.684 30000.000
Velocity m/s 1.795 1.884 1.910
Pressure drop Pa 86.375

RA-Co Inlet Outlet Definition
Temp. °C 25.000 11.143 20.000
Rel. humidity % 0.000 0.000 40.000
Abs. humidity g/kg 0.000 0.000 6.174
Volume flow humid m3/h 30211.836 28807.737 30000.000
Velocity m/s 1.924 1.835 1.910
Pressure drop Pa  88.891

25 V% Et.glycol SA-He RA-Co
Temp. in °C 20.115 9.739
Temp. out °C 9.739 20.115
Volume flow m3/h 11.660 11.664
Velocity m/s 1.255 1.256
Reynolds --- 7090.030 6885.241
Pressure drop kPa 184.907 186.278

Technical data SA-He RA-Co SA-He RA-Co
Tubes total Piece 720 720 Tubes: Cu Cu
Tubes blank Piece 0 0 Tubes: smooth smooth
Int. vent./drains Piece 5 5 Tubes: staggered staggered
Tube rows on the depth Piece 12 12 Tubes: circular circular
Tube rows on the height Piece 60 60 Collectors: Cu Cu
Tube coupling in series Piece 30 30 Collectors: 0.79 m/s 0.79 m/s
Number of circuits (NC) Piece 24 24 Connections: Rg7 Rg7
Volume l 195 195 Connections: 0.79 m/s 0.79 m/s
Weight kg 640 640 Fins: Al Al
Connections G --- 2 ½" 2 ½" Fins: Wave structure Wave structure
Frame height RH mm 2080 2080 Frame: AISI 304 AISI 304
Frame width BT mm 2400 2400 Air flow direction: horizontal horizontal
Frame depth RT mm 470 470 Protection: without without
Finned height LH mm 2000 2000 Protection: --- ---
Finned width LB mm 2181 2181
Finned depth LF mm 346 346
Frame on top RO mm 40 40
Frame on bottom RU mm 40 40
Frame in front RV mm 30 30
Frame on back RN mm 53 53
Collector-Diameter K mm 76 76
Covering AD mm 166 166
Collector distance KA mm 369 369
Fin spacing LT mm 2.500 2.500
Fin thickness LD mm 0.200 0.200
Tube diameter DA mm 12.400 12.400 Delivery: 5-6 weeks
Tube diameter da mm 12.400 12.400 Validity: 12 weeks
Tube thickness S mm 0.350 0.350 Condit.: net, prepaid address
Tube interval on the height S1 mm 33.333 33.333 Payment: 30 days net
Tube interval on the depth S2 mm 28.867 28.867
SA-He: 33/29/12-12R-60T-2181A-2.5PA-24C-Cu/Al/AISI 304 SA-He: EUR 10538.00
RA-Co: 33/29/12-12R-60T-2181A-2.5PA-24C-Cu/Al/AISI 304 RA-Co: EUR 10538.00
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Energy recovery / Year (Service at 100% Air flow = 5310 Hours

No Efficiency Capacity Energy
°C % °C % °C % °C % % kW MWh

1 -8.7 84.0 12.5 16.8 21.1 34.5 2.9 92.3 76.04 198.86 26.40
2 -3.3 78.4 13.8 23.0 21.2 35.0 5.6 87.2 76.04 161.25 21.41
3 -1.4 79.2 14.4 26.2 21.3 35.4 6.6 85.4 76.04 148.96 19.77
4 -0.2 78.5 14.8 28.0 21.4 35.9 7.3 84.2 76.04 141.46 18.78
5 0.8 76.3 15.2 28.8 21.5 36.3 7.9 83.3 76.04 135.09 17.93
6 1.6 79.2 15.5 31.1 21.6 36.7 8.4 82.7 76.04 130.33 17.30
7 2.4 77.1 15.8 31.4 21.7 37.2 8.9 82.1 76.04 125.98 16.72
8 3.0 77.3 16.0 32.4 21.8 37.6 9.3 81.7 76.04 122.48 16.26
9 3.6 76.2 16.3 32.7 21.9 38.1 9.7 81.3 76.04 119.29 15.84
10 4.2 75.3 16.5 33.1 22.0 38.5 10.1 81.1 76.04 116.38 15.45
11 4.7 75.9 16.7 34.2 22.2 39.0 10.4 80.8 76.04 113.45 15.06
12 5.3 73.8 17.0 34.0 22.3 39.4 10.8 80.5 76.04 110.52 14.67
13 5.9 75.2 17.2 35.6 22.4 39.9 11.2 79.9 76.04 107.17 14.23
14 6.5 72.4 17.5 35.2 22.5 40.3 11.7 79.3 76.04 103.69 13.76
15 7.1 73.7 17.7 36.7 22.6 40.7 12.0 78.9 76.04 100.66 13.36
16 7.7 72.1 18.0 36.7 22.7 41.2 12.4 78.3 76.04 97.66 12.96
17 8.3 73.0 18.3 38.2 22.8 41.6 12.9 77.4 76.04 94.09 12.49
18 9.0 73.9 18.5 39.8 22.9 42.1 13.4 76.4 76.04 90.53 12.02
19 9.6 73.3 18.8 40.5 23.0 42.5 13.9 75.3 76.04 86.97 11.54
20 10.3 71.7 19.1 40.6 23.1 43.0 14.3 74.4 76.04 83.72 11.11
21 10.9 72.5 19.4 42.1 23.2 43.4 14.8 73.5 76.04 80.36 10.67
22 11.5 68.9 19.6 41.0 23.3 43.9 15.3 72.4 76.04 76.07 10.10
23 12.3 68.7 19.4 42.2 23.4 44.3 15.8 71.1 76.04 67.75 8.99
24 13.1 69.7 19.3 44.2 23.5 44.7 16.4 69.8 76.04 59.11 7.85
25 13.7 67.7 19.1 44.0 23.6 45.2 16.8 68.8 76.04 51.54 6.84
26 14.3 69.5 19.0 46.2 23.8 45.6 17.3 68.0 76.04 44.75 5.94
27 14.9 71.2 18.9 48.5 23.9 46.1 17.7 67.1 76.04 37.34 4.96
28 15.5 71.6 18.7 49.8 24.0 46.5 18.2 66.4 76.04 30.47 4.04
29 16.1 71.0 18.6 50.5 24.1 47.0 18.6 65.6 76.04 23.33 3.10
30 16.7 67.3 18.4 49.0 24.2 47.4 19.1 64.7 76.04 16.06 2.13
31 17.4 64.6 18.3 48.2 24.3 47.9 19.5 63.9 76.04 8.76 1.16
32 18.0 64.9 18.1 49.5 24.4 48.3 20.0 63.1 76.04 1.41 0.19
33 18.6 63.9 17.6 68.3 17.1 100.0 18.2 93.6 76.04 10.14 1.35
34 19.3 64.2 17.9 70.2 17.3 100.0 18.7 91.6 76.04 13.95 1.85
35 20.1 64.5 18.3 72.5 17.4 100.0 19.3 89.1 68.78 17.76 2.36 Air (%) Service (h/a)
36 21.0 60.2 18.7 69.7 17.6 100.0 19.9 86.3 68.80 22.61 3.00 100.00 3120
37 22.0 62.1 19.1 74.5 17.7 100.0 20.7 83.4 68.76 28.09 3.73 50.00 3120
38 23.2 60.1 19.6 75.1 17.9 100.0 21.5 79.9 68.74 34.91 4.63 25.00 2520
39 24.8 56.4 20.2 74.7 18.1 100.0 22.7 75.3 68.74 44.25 5.87
40 28.3 50.1 21.4 75.6 18.2 100.0 25.2 65.6 68.70 66.51 8.83 100.00 5310

EU: Energy recovery: Heat energy MWh 383.05 EUR 22983.00
EU: Energy recovery: Cold energy MWh 31.62 EUR 2530.00
EU: 2 Fan + Glycol pump MWh -27.98 EUR -2798.00
EU: Energy recovery: Net useful ratio / Year MWh 386.69 EUR 22715.00
EU: Need of energy total / Year MWh 694.91 EUR 48468.83
EU: Net useful ratio / Year % 55.65 % 46.87
CH: Guidelines from associations such as SIA and SWKI: TWG>70.00% & JNG>75.00% & ETV>15.00

  Outside air (°C) Return air (°C) Supply air (°C)
  Energy recovery (°C) Station Bern (CH)

Height over sea level m 540.00
Pressure hPa 949.65
Outside air m3/h 30000.00
Return air m3/h 30000.00
Adiabatic return air cooling h/a 1062.00
Service at 100% Air flow h/a 5310.00
Capital interest % 1.00
Energy increase % 1.00
Inflation % 1.00
Support costs % 5.00
Costs without CC-System EUR 86000.00
Costs with CC-System EUR 154000.00
Additional costs EUR 68000.00
BEP (Break even point) after Years 3.55

Outside air (°C)  

Direct dialing

( 80.00 EUR/MWh )
( 100.00 EUR/MWh )
( 58.74 EUR/MWh )
( 69.75 EUR/MWh )

TWG = 72.95%
JNG = 70.77%
ETV = 17.11

( 60.00 EUR/MWh )
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