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Propane Heat Pump Booster
“water-to-water heat pump working with Propane that produces
domestic hot water at 60 °C from a waste heat water source”

This project has received funding from the European Union’s Seventh Programme for research,
technological development and demonstration under grant agreement No [307169]”.
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Heat Pump booster > DHW production, at 60 °C from a waste heat water source:
sewage water, condensation loop...
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New solution: Propane heat pump
with optimal subcooling
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Subcooling optimization

Heat Pump model

IMST-ART”

O Advanced performance simulation, computer-
aided engineering design software. For any single
vapor compression refrigeration system: heat
pumps, chiller, air conditioning systems, dryers...
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Optimized Subcooling

40 30

[°C]

in-cond

[ |Heating Capacity
e Q vs. T

cond in-evap'

Tin-cond i

,,,,,,

15

20

10 10

T

25
20

in-evap

[°C]

in-cond

[ JcoPp
e COPvs. T

in-evap’

Tin-cond

30
[°C]

20

10

25

10

[°C

in-evap

]




- AR

solutions for europe
natural refrigerants

Yearly Performance Factor

16-17 March 2015 in Brussels

¢
o’
S,
WATER TRNSYS 17
SOURCE
> e
T evap m cond . T ta'|)1k m tank ,  muser Tuser
. A >
° o D> D> — o-[Z\\\
T cond i
! DOMESTIC
HEAT PUMP
Qevap/ | v P m ;suppnet HOT WATER
. . Qcond o @ ‘ o
H in in
i T evap T cond STORAGE ; t
cond DHW suppne
i m evap L pump L gﬁ?\:p\
@'\ evap
! L pump comp

* TWig,=15°C > YPF =4.7
* TWig,=25°C > YPF =5.5




ATMO ! :
&sp JCICE  Experimental test rig

solutions for europe
natural refrigerants

16-17 March 2015 in Brussels

Layout A

Condenser] CB62-62 @

Sl

g
PP i~




- AR

solutions for europe

natural refrigerants Layout A
16-17 March 2015 in Brussels
—u— W10-W60
—e— W20-W60

Heating Capacity [kW]

e S —a-W25Weo

—o— Cond. W 65
—o— Cond. W55

Inlet Water Condenser Temperature (°C)

COP Heating

Experimental results

Inlet Water Condenser Temperature (°C)

—a— W10-W60 —o— Cond. W 65
8 —o— W20-W60 —o— Cond. W55
] —A— W25-W60 —e— SH=5K
7]
] a
6 g\A
: \.\A\
5 —- . \. A
e \.\A
4 O n \ \A
4 T o— O
4 \. O
] T
3 Tm
2 T T T T T T T T T 1
10 20 30 40 50 60



PAT MO .
UM Experimental results
sSolutions 10r europe

natural refrigerants

16-17 March 2015 in Brussels

6,0 50

o’ 145

5,0—' - 40

4.5- _

4.0 - - 35 -

3,5 1 430 =
- - o ] =
i, S 425 £
S 25 173
© 25 1s0 8
& ; —m— COPh Case A 1% &

205 —e— COPh SC=0 K 14 S

1,5 —o— Q-ton air/water . w

104 —A— Subcooling Case A \A 110

0,5—- _: 5

P — 1 1 T T 1 0

0 10 20 30 40 50 60

Condenser Inlet water Temperature [°C]



ATMO .
.S LI Experimental results

solutions for europe

natural refrigerants Layout B

16-17 March 2015 in Brussels

47 4 : : : : : : 5.6 q : : : : :
]  —=— W20W10-60 g N g | § —m— W20W10-60
464 e W20W30-60 - s ‘ e W20W30-60 |
g
g 2
2 =
© 3]
2 $
E &
£ o
©
QL
I
¥t T T T T T T T
24 26 28 30 32 34 36 38 40 42 2 34 36 38 40 42
Subcooling [K] Subcooling [K]
50
7.0
1 —=— MODE A 65
4 o MODEB —a— MODE A
_ 6.0 o MODE B
< 454 & 5
=, m]
= = 55 D\
I
g = 3 5.0 o \
(&) n T E\
£l \ S 457 - .
= 5 o \
[
T " 4.0 —
\ 35
L — ]
35 T T T T T 1 3.0 T T T T T )
10 20 30 40 50 60 10 20 30 40 50 60

Inlet Water Condenser Temperature (°C) Inlet Water Condenser Temperature (°C)



PATIVIO . ]
@sg SYM Conclusions and final remarks
SOIutions 10r europe

natural refrigerants

16-17 March 2015 in Brussels

» A propane water-to-water heat pump booster has been developed under the frame
of the EU funded project NxtHPG. The development targets to take advantage of the
subcooling produced by the low water temperature at the inlet of the HP for DHW

« The heat pump has been modelled in IMST-ART and assessed in Trnsys. The
simulations indicate YPF of 4.7 for waste heat at 15 2C and 5.5 for 25 °C

« SAFETY:
« The unit is designed to be at open air or in a machinery room
* Present prototype charge is 7kg but we expect to reduce it to lower than 5kg.

» The experimental results show the benefit of the generated subcooling and the
expected high value of the COP (>5 for Twi = 20)

* Potential market for low T heat recovery: sewage water, low T process water in
industry, condensation loop of refrigeration plants...

Next
Heat Pump
Generation

Next Generation of Heat Pumps working with Natural fluids
NxtHPG http://www.nxthpg.eu/
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