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2 Heat pumps AXIMA Refrigeration AG
UNITOP 28CX-712100
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network

Waste-to-Energy plant SYSAV Malmé Sweden
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to treatment

(2218 4] 299 yonkoping2] Waste to Energy plant

Air wEﬁ*r {

District heating
g OOC
r 50°C  Flue ga
—p| Absorption
Heat Pum
eat Pump Flue gas condenser
Flue gas scrubber
—
1 Condensate
treatment
Dust removal

Ash  'NH3 (for SNCR)
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29 e Torsvik south of Jonkoping®] w7} +
dPg =z Z3 Waste to Energy plant 7§ o}
(Modern Flue Gas Cleaning Enables Optimal
Energy Recovery, Bo Herrlander, Alstom Power
Sweden AB, 2007)
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Swedish plants with integration of absorption
cooling and flue gas condensation, ZAE-
Symposium 11-12 Dec 2006, “Biomasse
Polygene-ration - die Zukunft’ , 2%l KTHS]
Prof, Mats Westermark
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Real-world heat pump savings

T o
| 660 GPA (41 ) Qorestc
6,500 W (1.900 kW) Wetn

cHLER cHesen
1,000 TR (5,600 kW) 1,000 YR (3500 kW)

Institutional application with retum tower water (FITW) to produce a lower
6-month simple payback entering condenser water (ECW) temperature

of 82°F (27.5°C). Thanks to the lower
Auniversiy in Texes had a yoarsound need  tomperaturs of the ECW, the water chillers'
for both chiled water and domestic hot efficlency improvas, which increases the
walter. Instead of operating a fossil-fuel water  afficiency of the entire system.
heater, a heat i i
Fagion ﬁmmﬁ; m In this application, the capital investment
as a heat source (ses Figure 3). A porion 1ormmmwmwmm$?0,m.
of this water at 92°F (33°C) LOW is piped fo |16 #1nuial operating-cost savings totaled
the heat pump instead of the cooling towers, 9200000, providing a very attrclive RO
The heat pump raisss the temperature high For more information on heat pump
enough to heat the domestic hot water (DHW) jons, or the innoval i

from 100°F (38°C) to 120°F (49°C), at & of YORK chillers, contact your local YORK/
COP which ranges between 5.5 and 6.5. Johnson Controls sales representative at
The 72°F {22°C}) return condenser water 800-861-1001 of visit www.york.com

(RCW) is then mixed with the 83°F (28°C)

®
A JOUNSON CONTROLS GOMPANY
P.0. Box 1552, York. Poemnsyivania USA 14051582 Tela, H00-881-1001 Sutfct 1o change without actice. Printed i) USA

© 2006 Jobwiaom Cawkots, inc. ow goek oo AL RIGHIS RESERVED
Form 160.00-564 (306)
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SANYO CO2 ECO hot water heater

= Abundantly supply space heating and tap water

= Envinrenmentally friendly with CO2 natural
refrigerant

= Low ambient operation down to -20°C
= DC rotary 2 stage compressor

= High refiability, hig effidency

= Freeze protection circuit

= The unique construction of water-toefrigerant
heat exchanger ensure improved efficiency

Environmentally friendly

A natural refrigerant {CO2] heat pump hot water supplier that
considers the global environment

For its refrigerant, SANYQ "CO2 ECO” uses heat energy derived
from compressed COZ, friendly to the ecosystem and our Iiving
environment. COZ fs an atoxic natural refrigerant with Ozone-
Destruction Potential “0" and Global Warming Potential.

Economical

The high-efficlency heat pump method enable its superior
energy-conservation capability.

The coefficient of performance [COP} is 3.75 for SANYO "CO2
ECO" compared to | for electric heaters {standard condition).

Low ambient operation

With SANYO “CO2 ECO”, the heat pump operates continuousty
inthe harsh condition of -20°C, maintaining its performance at
o fess than 4.0 KW The consistent operation of the heat pump
extrernely low temperatures is made possible by the refrigerant
Circult technology developed and refined by SANYO.

The heat pump operation of many modeis using "HCFC or HEC™
as the refrigerant can only withstand the ambient temperature
up o approximately -10°C. Electric heaters are required for
emperatires below tis level, resulting in performance that is
not high in efficiency.

SHP-C4SDEN SHP-THIZDDN/DHN

SANYQ COZ Heat Pump Eletric Heater
Hot Water Suppler
Operating condifion: Cutdocr Teroperature 20°C
Water Outlet at S0°C/Water intet & 30°C

Comparison of Heat Pump Operation

-20°C -10°C

Think GAIA

For Life and the Earth

SANYO

| ey w202 72 20102 782 A
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SANYO CO2 ECO hot water heater

SANYO CO2 ECO is a system
that effectively utilises heat in
the atmosphere

System flow of the Heat
Pump Hot Water Supplier

Rating condions.
*1, 52, *3; Cunles Wester Tornp. 50 deg, € / inier Water Ternp. 30 deg. €
Speciications sutject o (hange withaut notice

SANYO Air Conditioners. The natural choice. www.sanyoaircon.com
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Aophcatiom
District Healing
Disteist Cooling
Utility Cooling
Solutions

Unikop

Quantum

Other

Services
Engineesing
Maintenanc
24 {385
Spare Parts

Aboutus

Company
Values
S":g # incineration plants
4}
Carees # Industrial waste heat
“““““““““““““““““ » Sewage water plants

w The sea, lakes and rivers

Potential heat sources

Downloads

Links

@ Dopyright Prigtheem AG 4 A Rights Raservad

[O8 9] 29|A FriothermAte] X[ -

The only European Manufacturer of Centrifugal Chillers and Heat Pumps

Nortura Rudshragdac'ﬂ A2 H AE(007)9] A
© 83 78 Al COP = 4.54 B4, 97t 9
UA] deke 3 GWhE 7],
AALY] E w0 R|o w2 Hybrid Energy
ASQo04d e dRYo-EE FAE AR
e slolBels ¥z o] g FEAL
833 gle. o] AHlE 1996 3%l AT (FE
AHE 24, 200008 AFA pilot 7, 2003
W 60 kw AH83} 2007'd 650 kW 83 g2
1, payback periodE 2308 Bl Qb ¥,
- Hybrid Energy ASE @BX o 1733 A Ea]]
Bjarne Horntvedt, M, Sc(bjarne@hybridenergy

Bt L Mo

UNITOP® heat piimps for high-efficiency
energy recycling
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HIGH TEMPERATURE HEAT PUMPS

[EEE __ vYour industrial waste heat can be used to produce hot water =&

& sulling ledig for
Liolemontar The company Hybrid Energy AS deliver hybrid heat pumps with water and ammonia as working fluid.
2

008-08-26 We build complete waste energy recovery systems for the food industry and other farger energy

3 The Hybrid hest
pump at Nortura
Rudshagda has saved
1Gwh

2007-11-07

B} Akershus Energi
new partner in Hybrid
Energy AS

pump at Nortura
Rudshegda has saved
1GWh

2007-11-07

) Akershus Energi
new partner in Hybrid

Energy AS

stotte ti hyBAde ™" 7 ) N el . . .

varmepumper The Hybrid heat pump uses a working pair of pure water and ammonia. This natural refrigerant and has
2005-04-06 no negative environmental effect on the ozone layer or global warming. By using this heat pump you save

energy and money in addition to reduce the CO2 ission from your pany.
More...

We deliver two types of hybrid heat pumps, depending on the company need. Single stage or two-stage

A single stage hybrid heat pump is very suitable for companies needing hot water / high temperature heat

123 having waste heat from e.g. cooling towers or oil coolers. Read more about the single stage heat pump at

4 56 7 8 910 .
Nortura Rudshegda in Norway here,
1112 13 14 15 16 17 2y

18 19 21 22 23 28 if you need hot water and also prefere water for cooling, a two-stage hybrid heat pump may be
25 26 27 28 29 30 31 favourable. The installation at TINE Naerba in Norway is a two-stage heat pump. You can read more about
the two-stage heat pump here.

‘For e-mail contact to get more information about possible heat recovery

in your process:
Eahybridenergy@hybridenergy.no

(718 10] =2%)|0] Hybrid EnergyAle] 112 GE I 474 AO|E

.no)7} director® o9l o™ Institute of Hcta vyl 01?-]%
Energy Technology (IFE)¢] 2, gyl B39 3, £E4 %@ﬁ‘:‘

- o9 FAUET F5dohd $-2lo E49 71900 2 AFsE (23 2HF 457 7#
7V B3l AFoE wd. gk o] AlEFL £), A1 258 7hs &EE 50T FE. of
AgA7}F BA @ol, ob3 21=4d0] 100% B #o} 2ol A1 70T Aibe] 7hssittL T"J’GH?

24 EEFTELE]
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High temperature Geothermal heat pump
-Galvanized sheet

-Adopt Simens Polycool controller
-Large control panel with clear symbols
+The easily understandable control simplifies

the control and operation of the heat pump

‘Alarm logbook
-Soft start relays
‘Heating and domestic hot water

Variable heat curve

[Z18 11] = Guangzhou Hiseer Air Conditioning Co., Ltd®| HE I 7}&ALeS

{8 12] 0= McQuay ¥ TraneAre) -G8 Q= Q4

T dF o} FAFARES 7HA B2 AEE www. trane.com/) 5 A5 WolAEY Uk F

T 3RS uf AEge] FEITHT AdE. L &R TME &EE 50T FEY.
THY "3 AFE, 42 9 McQuay - 23 Guangzhou Hiseer Air Conditioning Co.,
(http://www. mcquay.com/) & Trane (http:// Ltd,

[ iRy Ha92 A7s 20108 782
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