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1. System presentation

The installation of a heat recovery system aonsetsng between the compressor and the air cooled condenser a
heat exchanger refrigerant/water togheater using the heat extracted froooltheoonduring cooling. The
refrigerant transports the heat fraoldn®ortevaporator) to the heat recovery modulé vefegises heat to the
waterThe heat exchangea israzed plate heat exchatigemUmber of plates varies accardimgygower thfe
cooling unit).

Amount of heat recovered
Traditional heat recovery systems only recover desuperheatinn nhaca with DCT technology
from hot gases, which only represent about 15 to 20% o 4 /_\ \
recoverable energlythat case, the heat exchtergperature is b
not mastered: it is high in summer and low in winter.

L (Classic
P desuperheater

Boostherm heat recovery systdlows recovering all tllHP Condensation |
condensation heat generated by the coollingsietiabldés heat
up water very quickly at a minimum temperature of 55°C

difficult conditions.

Expansion Compression

LP

Thereforéhe installation of a Boostherm heat recovergays
be consieredeven on smaiboling capacity systdmiimum
advised = 1kW)

Evaporation

\/

Schematic diagram
Hot water

Boostherm
< Hot water tank
Cold room or
other application f éoostherm |
! Boost heat
Y Compressor E Regulatiopm. . ' - resistance

Temperatureg
e A

| Preheatedvater

A Plate heat
I\‘ Bi2hoaia Condense ‘exchanger

Pump

b

Cold water inlet

Pressure sens Temperature sensor

Boosthermperates according to 2 successive functioning modes during the same refrigeration cycle.

1/At the beginningtioécycle, théwater condensémodeprioritisewater heating and the global energy efficiency

as long as the temperature of the veaterth# condensation of the refrigerant in the heat recovery unit. The condenser
is stopped: the heat extracted framldh®orand the heat generated by the compressor is entirely transferred to the
water through the heat exchanger.

The Boostherm efenidboardegulates the pump flow to clovedrber temperature ofG8°t t he heat exc
outlet Thewatetankis preheated very quickly regardteeamibieniemperature. Condensing pressusaitsmed

by the electrofioarcand an aleig triggered ifyaproblenis detectea (g.leak prevention).

2/ When all the water has been preheated, its temperature cannot condense the refrigerant ynuthie: Fidet recover
system switches ttesuperheatifigmode TheBoosthermegulatiomctivates the condengercording to the

ambient temperature and the type of refrigerant, the heat exchanger recovers a part of the heat and warms the we
highetemperature (up to 65°C and riibte=yesidual heat is evacuated byntteneser.

4 Boostherm heat recovery systems
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One pass water heating through the heat exchanger: how and what for?

The Boostherm operating principle calfedsi@$edn thdull condensatiohthe refrigeraitoving
recovery of #tle energy generated during desuperheating and condensation.

To achieve full condensation, Boostbesrtheold water stored in the lower part of the water tank
caunter flowvith the refrigerant in the heat exchandewat er ¢ o n cheatingee56°dsmo d e 0 .
obtained in one pass only inethisetichangasinghe latertteat o€ondensation atisensibléeat
ofdesuperheating.

n

The plate heat exchan@eperformance combined with the counter éioable water heatirad a
temperaturdigher thanthe condensation temperature.

leng

ABojouyoa]
asuspuon

The graph below shows the temperature levels in the heat recovery systeR4€aoaiinggaunit
of a negative cold room:
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Water heatingt55°C irone pass in the heat exchangkwows:

- Production targe volumes of waterwdedutemperatu®HW or heating) and in a short time.

- Monitoring of the conderteimperature: Bsgast h e ¢omdensex maue active, water is preheated
to 55€. The system works on a pressure/temperafiorewvhich the heat exchanger is specifically sized,;
heat exchange is optimal and cooling performancqsenatizast. The system always works within the
compressors oper.ating range

- Avery positivanergy balancéhe condensation pressure increase which can heinttisdangely offset
bytheheatrecovered

0 The possibmmpressor ovansumption is fully recovered by Boostherm heat recovery system and
is concentrated on a stioe.

U Theglobal CORoolingapacity- heat recovetgnergy consumed excellent regardless of the
period of the year: ambient temperature has no influence on the heat recovery performance.

Boostherm heatrecovery systems 5
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U System securities:

Double wall plate hemtchangers:

The brazed plate heat exchangers have 2 separation plates between refrigerant and water (unl
_ conventional brazed exchangers).

Should an internal leakurthe second wall in the heat exchanger will be a reliable barrier; this technical
trick ensures that any possible leakage can bdetisct@external to the exchanger) indiale

corrective action immediately. Boostherm heat exchangers are dasigsuae fdbdoar to improve

reliability over time throusihomg copper brazing and a robust plate design.

High pressure safety:

Boostherm heat recovery systems are equipgpptesstire sensdrswitches the fans(sironase
of excessive pressure regardless of heat recovery conditions. Fon @x&dpksgair cooled
condensing uriit pressure exceeds 24bar duwatek condensemode, the condedskn(s) are
automatically reactivated.

This safety ensures refrigeration even inacesaal®n the heat recovery system.
ONor mald yl @dios:ed

Boostherm principle consist in deagtiatondenser grduring gvater condensatiomode: f&s)
powesupply is controlled\§y contacts (normalbsed) and is always ensurednelsessary. If the
heat recovery systbas no powsupp}, the coolingystemworks normally and Boostherm has no
influence on the cooling unit. The electrical board is also protected by a fuse.

Frost protection:

:

. Boostherm system is protected against risks related to water freezing; temperature sensors measure
I ambient temperature and activate a forced circulation between Boostherm and théN@ater tank. A
/ contact is also availablaaaitoone or more hegticables.

Leak detection:
Y Thecontrol boardonitors condensation pressure du@tgr<ondensemode. In case of refrigerant

_ leakage, a too low condensation pressure is detected and arvatedhbef@@ithe cooling unit low
pressure switch stapfrigeration.

U Sizing essential pdm:

- Boostherm is designed to achieve the complete ref
exchangers are also sized to minimize compressor
mode (refrigerant in vaade st

- Connetion diameters are adapted to compressor discharge line diameters to be equipped.

- All components are PED certified.

6 Boostherm heat recovery systems
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2.Installation sizing

I. Boostherm heat recovery module selection

u About our online simulator:

You can size egsandjuickly your Boostherm readfuhttp://boostherm.com/Simulator/

The online simulatatdsign to guide the user during thepstiags of Boosthdmeatrecovey modules but also
to condudechnical md economitusly foyour hot watproductioprojectThe user can edit the study as a PDF file.

Unlikehe ompletsizing methdgee belothe simulator allows you to estimatenithensation capabéged on
thecold room volunthecooling capaci®ou caralsouse the compressalles if the brd and the modeé

known.

If you use a manufacturerwaretd finthe condensation power, respect the sizing coséitibpghe sitator:
1 Positive refrigeratiomondensatiorcapacityspecified for Tk=48°C, Teaverage T.eSR=0K, SH=10K
1 Negative refrigeratiooondensatiorcapacityspecified for Tk=43C, Te=average Te, SR=0K, SH=10K

The simulator perforthe sizing automaticallyubiyng the average evaporating temperature and the maximum
evaporatingmperatuf@C)indicated by the user.

u Complete sizing method

1/Determine the theroagacitat thecondensasfthe cooling unginghema n u f asoftware.er 0 s
a/Starthe software and select the compreddmg)e refrigeratype, voltagend frequency.

b/Depending on applicatmmduce the following d&tdtware udén"custorized' mode)

Positive refrigeration / medium temperature

Negative refrigeration / low temperature

Tk =48°C

Tk = 45°C

To = maximum evaporating temperature in normal conditions. You can get a good
approximation by subtracting 10°C of the target temperature in normal running conditions
(Cold room temperature - 10°C).
SH = 10K
SC=0K

c/Notethe thermahpacitat thecondenseif not availabledd theooling capacttythepower input

2/Check your refrigerantsetdct the corresponding Boostherm:module

Permissible power range
R404a, R407f, R4 R134a, R407a and| R44 nd R44

Model Ig4a5,2aan?j R22 10 2’5132 aand RadsaandRA4S Raore R410a

Boostherm 5 kW 1-5kw 1 - 4kw 1-4kw 1-5kw 1-4kW

Boostherm 10 kW 5-10 kW 4 - 8 kW 4 - 9kw 5-9 kW 4 -7 kW
Boostherm 20 kW 10 - 20 kW 8-16 kW 9 - 18kW 9-15kwW 7 - 14 KW
Boostherm 45 kW 20 - 45 kW 16 - 36 kW 18 - 41kw 15 - 35 kW 14 - 31 kW
Boostherm 70 kW 45 - 70 kW 36 - 56 kW 41 - 64kwW 35 - 54 kW 31 - 48 kW
Boostherm 100 kW 70 - 100 kW 56 - 80 kW 64 - 91kW 54 - 77 kW 48 - 69 kW

Nota

When water is treated with glycol, apply a correction factor to the recoyeralde thermal

% Glycol

30%

40%

Correctionfactor

1,2

1,3

Boostherm heatrecovery systems
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Examplé: Cooling unit equipped with a semi hermetic cougmmeRdB@4a(Positive refrigeration)

Tk=48°C, SR=0K et Sh=10K.

Dord care about the averag@ensating temperatu

but take the maximum evaporating temperatur:

(like at the end ofiefrost cygle> Te max=0°C.
Recoverable thermapacity: 52.60 k

Check the previous pagRiG4da
Y Boosthernmodule= 70 kW

Riest

HEHH B
Y 43.0°C
8 75.1°C
480°C
. 10.0°C
B Eie @
H i | I o 1U.U’C

4GE-20Y (100%)

Limts ~ Technical Data Dimensions Information  Documentation

Tentativiy Data.
“Compresy-Performance data certfied by ASERCOM (see T.Data.’ Notes)

Flease con:

r design cument for 70 Hz operation when using a frequency inverter! See also KP-104.

Cooling capacity
Cooling capacity *
Evaporator capacity
Power input

Cument (400V)
Voltage range
Condenser Capacity
COP/EER
COP/EER ™

Mass flow

Operating mode
Discharge gas temp. w/o cooling

AGE-20Y-40P @
100%
352 kW
40,0 kW
35.2 kW
1340 kW
232 A
3a0-420v
52,6 kW
293

298

1022 kg/h
Standard
751 °C

Exanple2: Cooling unit equipped wittcamseh CAJ951220/240%0Hz R404zompressd@Positiverefrigeration

Cold roorsettemperature 2°C
Cold room max temperatseC
Maximum evaporategperature-5°C

Recoverable thermcabacity
=Cooling capacitpoweinput
=18431102=2945V

Check the previous page fotdR40
" Boosthermmodule=5kW

u Particular case of central cooling pdant

5.14 Bar abs @ 21.9 Bar abs
-5.00 = °C 48.0 ="C
Operating conditions
Refrig. Capacity 1843 Watt
Power Input 1102 W
Amps 534 A
C.0.Pp 167 ‘Wattw
Mass flow 66.9 Kah

l Excel Export

Capﬂlary tube sizing

Pn\ynnmla\s
ccef’ﬁclant table

ASERCOM

Graphs f Table

Select the modale1 00% of the central cooling plant thepaeity

T Zecumseh

If the thermabpacitys highethan 10kW.,t is possible to consi@drypassconnection with modulating valves to
recovea portion of the hezge page 1B.Contact us for more information.

Remember thaiu can size a@syour Boosthemodul@nour online simulatutp://boostherm.com/Simulator/

Boostherm heat recovery systems
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Il. Heat recovery performances / Return on investment calculation:

You can size egsand quickly your Boostherm erothitp://boostherm.com/Simulator/

u Heated water volumefbased oaverage evaporatiagperatuye
Thermal capacity in W 5 @ 1 Runm:g time ”igours 16
1 000 § o 16 64 192 256
2 000 =0 32 128 385 514
4 000 o i 65 259 777] 1035
5 000 i 81| 325 974| 1299
10 000 =By 165 661 1983| 2644
20 000 S5 342| 1368| 4105| 5474
30 000 85 531 2122| 6367 8489
40 000 ISBS 731 2922| 8767 11690
50 000 =85 042| 3769 11307 15076
70 000 Wil 1400| 5601] 16804 22 406
100 000 & 1957| 7828] 19570 29355

The hea@tgpotential must bempared to the daily hot water needs taking into account the consumption peaks if any.
is also necessary to evaluate the cooling units running time equipped with a heat recovery module. For central ¢
plants, take into account the periodsome@ompressors are not running.

The heatgpotential from 12 to 55°C is determined by using the following formula:
||_ O 0 ‘ !Q_Z o z
r Ttatppu ?T it

-0 @: heangpotential from 12 to 55°C in L/h.

9 : Recoverable theraagacitin Watts.

- ' global heat lossamrection facto,8

ExampteThermadapacity 3500 W Qm = 3500 x 0.8 x 0.02 & bfeaing potential 56 litres bhrs

u Estimated annual savindepending on hot water needs

Hot water needs
(L/ day)
Savings (kWh/year) |4 5007 500 |11 250 |15 000 |22 500 |45 000 |75 000|112 500 | 150 000 | 299 900
Basis: &vorkinglays per week x\B8eks

300 | 500 750 | 1000 | 1500 | 3000|5000 | 7500 | 10000 | 20000

Potential savings calcula@&mending on hot water needs:

AR YA ThD_LIJ L)z }
{$o vuv pcza o
-"Y @ VEstimated annual savings yieajh/
-w: Hot water needs (L/day).
- U: Daysper yeawherwvolume is consumddy.
ExampleConsumption of 1500 litres / day x 300 day x 0.0% A2 580savings estimation = 22 500 kWh
Nota The caldetion desnot take into account the additional heat recovered during desuperheating mode.

z_"_zll

u Return on investment:
The return on investtreaiclation is the same whatewergysused to produce hot water:

L
-0QW energy <cost I n

-Odnvestment (G)
=| |= EReturn on investment insyear

Boostherm heatrecovery systems 9
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lll. Hot water tank selection and electriesistance sizing

To contrdhe temperature of wegter required fdeaningperationsve adviséo choosa Boosthermater tank

allowing simultaneagsesgo twodistinctemperature levgdseheated watés5C mifandhot watefup to75C

depending on thet poinwithan electrical resistaimstalledh the upper thsdhalheight of the water tank

Important notestainless steel tanks are recommended for particularly aggressive water (TH <8 ° fH), chlorides con
must be less than 30 mg / liter.

Another solutiento put atandard water hediterstoringreheated waj@oduced e heat recovery systean t
can be addéd seriesoanexisting water heater.dtdgpossible to use #rdstingvateheaterFor more details,

refer to chapter 4. []
. - . rL;
The minimum buffer volumes are listed below g H‘%
1] Minimum tank volume
Model Buffer tank * Boostherm tank 0
5 kW 100 300
10 kw 200 500 High position:
20 kw 300 500 ~ 18 H H Resistance 1/3
45 kW 500 750
70 kW 750 1000 Low position:
100 kW 1500 2000 Hot water ~ 12 H D rasistance 1/2
* |t is possible to use the folldeviagio: 15L / k\dtovered storage zone | - T
Heat recovery
1] Volumes heated by the electrical resistance Storage zone
Heated water Heated water
Capacity | volume position 1/2 | volume position 1/3
rrzzzzz7z771|
(L) (L) 5
300L 135 X OQO
500L 205 133
750L 342 237 o sl
1000L 450 312
1500L 676 468
2000L 877 600
3000L 1460 970
5000L 2514 1542
u Electrical resistance power

It is possible to deternttireminimum powetheklectrical resistance kngthehot watezonsumptigrofilesand

the temperaturequirements
Warningto apply thisrfiaulamakesure théeatrecovery potentiakigficiento supply the hot water storage zone

permanentlyithpreheated water.

[>uggd § Yz 8 |
-0 1 'Q @ @lectrical resistance minipouwe(\W)
- wWQ Volume to be heapsahour(L)
-¥"Y: Hot water temperature tafsgtC

Example700L hot wateréii°Crequired pérour Heat recovery poteritg0d0L/h >> 700L/h.
Prdect. = 700 x (65)1.16 = 8120W Electrical resistance 9kW

u Extra ontrolviaBoostherm:

Boosthermomes with a dry confll@)o drive an extra (heat resistance for ex@hgebdyanust have an
independent power supply and be able to independently manage the heatifigetenystattiuteveraldes
are ®ailable:

- Forced operationddixedlelay

- Adjustabldailyworking tima the extr@vith a start time presalatdi match a typical rapgak hours)

- Extra in alternance with feeaivery operation (no extra derecovery is active)

10 Boostherm heat recovery systems




Selection guidelines

4

4

Heat Recovery Systems

BoostHERM (@ )

3.Specifications

Boosthernmodule

Connections | Circulation pump| Maximum
Max _power | cyttingcapacity Dimensions HXWx
Model . height | Max flow input (W) | offansrelays Scope* / Weight Code
Refri Water (MCEat (I/h) (AIV AC) (mmY (kg)
0m3/h
BOOSTHERM 5 KW 1/2 | 1/2"(15/21 3 200 35 16A/250V AC SHW 472x325x186.3,6 | 812805
BOOSTHERM 10 KW 5/8 | 1/2" (15/21 3 400 35 16A/250V AC SHW 472x325x18614,4| 81230
BOOSTHERM 20 KW 5/8 | 3/4"(20/27 7 600 55 16A/250V AC SHW 580x380x24%0,7 | 81220
BOOSTHERM 45 KW 7/18" | 3/4" (20/27 7 1400 55 16A/250V AC SHW 580x380x24%6,8| 81235
BOOSTHERM60KWCH 10 101/ 4 8 2600 75 16A/250V AC | L.T. Heating| 580x380x245 /32 812560
BOOSTHERM 70 KW | 1"¥8| 1" (26/34) 7 2200 55 16A/250V AC SHW 580x380x24%32,2| 81230
BOOSTHERM 100 KW E 1 0 3 1 154(33/42 8 3100 135 16A/250V AC SHW 7HBx480x25/ 40 | 812399
BOOSTHERM 100 KW ¢ 1 0 3 1194(33/42 12 4000 315 16A/250V AC | L.T. Heating| 775x480x24%10 812599
*2 NC contacts availabt&SHW = sanitary hot water / L.T. heating = low temperature heating
Boosthernwater tanks
TankDimensions (mm)
Weight (kg)
. Hot water Recovery Preheated Powder Code Codg
Model Cold water inle| outlet loop(3) water(3) Ht (1) a(2) CoatgdSteeI/ PC_S SSversion
Stainless | version 4)
Steel

BOOSTHERM 300L m3/4" M3/4'br F1" 2xM3/4" | Tee3F 3/4" 1570 550 75175 81083 810503
BOOSTHERM 500L M3/4" M3/4'or F1" 2 x M1" Tee3F 1" 1790 650 100/ 110 81085 810505
BOOSTHERM 750L M3/4" M3/4'or F1" 2 x M1" Tee3F 1" 1925 800 135/ 120 8107 810507
BOOSTHERM 1000 M3/4'6 r F| M3/4'or F1" 2 x M1" Tee3F 1" 255 800 160/ 145 81030 810510
BOOSTHERM 1500 F1"1/4 F1"or M2"| 2xM1"1/4| Tee 3F 1"1/4 2290 1000 220/200 | 81@i15 810515
BOOSTHERM 2000 F1"1/4 F1"or M2"| 2xM1"1/4| Tee 3F 1"1/4 2035 1250 33/ 295 81020 810520
BOOSTHERMGGIL F1"1/2 F1"1/4ou M4 2xM1"1/4| Té3F 1"1/4 2785 1250 430 81(830 =
BOOSTHERM 500(¢ F1"1/2 F1"1/4ouMZ4 2xM1"1/4| Té 3F 1"1/4 3365 1500 740 81030 -

(1) Height without upper elbow weerditotal heightheight 200 mm

(2) Diametenithoutinsuatiorjacket total diameter = tank diamel®0 mrfor 300 to 1 000L tanks. + 200 mm for 1 500 to 5 O0OL.

M3 insulation class as standard. M1 and MO insulation class on demand.
(3) Supplied with the fittings kit.
(4) Stainless steel tanks are recommengadifarlarly aggressive water (TH <8 ° fH)
Electricalesistances(Withregulation and safeétgrmostat)

Model Supply voltage Se(torél)nge Safetyztuce:;mostat %] conn;c;]tll(on on th Plrzlg;\%th Code
Resistance 3kViP54 1Ph BPh400V 3075 95 1"1/2 300 820103
Resistance 6kViP54 3Ph400Vv 3075 95 1"1/2 500 82106
Resistance 9kVIP54 3Ph400V 3075 95 1"1/2 7@ 82109
Resistance 12kWP54 3Ph400V 3075 95 1"1/2 8m 82012

Antiscale systemgsee water qualisgues athapter 1 of the instruction manual
Model @connection Fltrationcapacityof the filter Max flow(l/h) Max pressuréar) Code
Antiscale& filtrationstation 3/4"FF 25u abou000 8 820201
Performances evaluatibmeters (see our catalog fioore references)
. - Max
Model @connection length(mm) Nominafflow | mini/maxtlow Pre_ssure drop at pressure] Code
(I/h) (I/h) nominal flowimbar) (bar)
Thermal energy meteN15 3/4"MM / 01 1500 6 /3000 75 16 829801
Thermaénergy meteDN25 101/ 4 MM / 3500 35~ 150 16 829808
Cold watemeterDN15 3/4"MM / 110 1500 5000 - 16 829804
Cold weer meter DN25 101/ 4 MM 6300 78/7800 350 16 829805
*Ultrasoundhérmal energy meteeasurgthe energy savings with &@¢amulationstallednthe heat recovery water
loop betweenlet and outléP54LCD displagan be installeeimote from the mefefditionaheasures: instant flow, inlet
and outlet temperature, instant poweré Available for
11
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U Assembly with a Boostherm water tank used as combing@tah&ated water & top up).
g Gis v ' sdg [_';]
' L
BoosTHeRm (@)

=

BoosTHERM' /@) Gis v sal b

HERM(@) | O Vsl ;

\\
H
Gis v'sdg "qd”
K
mmmaqast gmek” o
Qulyd” sde v sdg
o
erzzrrezzZd] Gd' s qabnudgx bight k* sinmknno
@ Hikds <[ drg elksdy ricd
Gxeq' tktb redsx fantc n >
ng R edsx u’ kud * o /
mmaqast gmu’ kuc

Bnkc v " sdg fkads \

i Assembly with a buffer tank in series withrtb&llationvater heater (or anoti@HWproduction station).

=
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Qualyd” sdc v sdg
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L >
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avsg o g
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ognct bstmrs” shm ooy o1 Hikds </ drg efksdy ried
0
u|
Gxeq tkib r edsx
fagnto Ly
nqg R edsx u kud *
@ mmaqadst gmu’ kud @
T R s
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F

/=

Bnkc v " sdq kds
12

j /=
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U Assembly with 1 Boosthetank used asombined tankith 2 heat recovery modules
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i Assembly with 2 buffer tankspiarallel
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BQOSTHERM@(@ ) Selection guidelines

Heat Recovery Systems
£

4

U Piping specifications:

Maximum therm _ _Copper tube _I\/I_ult'rlgyer composite pipe
capacity @ miniadvised | Max Ier!g_th forth{ @ miniadvised | Max Ien_gt_h for the
(mm) * @ mini (m) (mm) * @ mini (M)
5 kW 10/12 2x15 10/12 2x15
10 kW 12/14 2x15 13/16 2x15
20 kw 16/18 2x 20 16/20 2x 20
45 kW 20/22 2x15 20/22 2x15
70 kW 26/28 2x10 26/32 2x10
100 kW 26/28 2x15 26/32 2x15

*Forlarger diametesssmallepowersthemaximum lengtimsty béarger
For special casgpdease contact us.
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