High temperature heat pump STAR

by
Kenneth Hoffmann
Sales Manager - Heating
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Heat Pumps STAR
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Heat Pumps STAR
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ARBON HEATING. NATURALLY




Ammonia (NH;, R-717) Pressure-Temperature Relationship

bar psia
; 100 1
mE e Design Limit for Vilter Cast Steel Compressors
(1100 psia (76 bar), [230°F (110°C)])
68.9 1000 -
62.0 900 -
55.2 800 -

Compressor Duty Required for Industrial Heat Pumps
48.3 700 - {400 psia (27.6 bar), [145°F (63°C)] to

v 750 psia (51.7 bar), [195°F (96°C)])
2 414 600 -
w
o
& 345 500 -
Design Limit for Most Compressors
27.6 400 A [330 psia (23 bar), [130°F (54°C)]]
20.7 300 -

Normal Operating Range of
| Refrigeration Compressors

13 [6.0 psia (0.4 bar), [-55°F (-48°C)] to
210 psia (14.6 bar), [100°F (38°C)]]
6.9 100 -
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Inter cooler
TWaber: 60 =50"C

Condenser

2 stage Heat Pump — Water circuit

Inter cooler
Watey: 80 - 90°C

Condenser
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LS Oilcooler
Water: 60 —925C

HSE Oileooler

Waber: 80 = 52"C

..":._l *( water stream
:tf:rmediatﬂ water stream
L 90°C water stream
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Waler &0 —51°C

L3 Oilcooler
Waer, 60 —52°C

HE Calcooler

Water: 60 =52°C
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Suction and discharge pressure limits STAR
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Operational limits
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Compressor Efficiency STAR

% full load
power

Competitors

Theoretical ideal

) % full load capacity
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14 MW, 90°C, District heating

4 3 x 2 stage 4.6 MW Systems
= J=DRANNIEN
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COPheating = 3.0

Evaporating temp. 2°C Condensing temp. 89°C
Sea water 8 to 4°C District heating water 60 — 90°C
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TURN THE FRIGID WATERS OF THE NORTH SEA INTO HEAT FOR AN ENTIRE CITY

WITH ZERO GLOBAL-WARMING IMPACT. IT’S N EVER
BEEN DONE

Get thefull storyat
Emerson.com/StarRefrigeration

N - EMERSON.
CONSIDER IT SOLVED




Drammen STAR
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Heat uptake (refrigeration part of the system) STAR
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Puget Sound--A Fjord Estuary

<4=mmm Freshwater QU@FR(E
-3 to +20°C
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Heating system STAR

=

— Returntemperature
— Flow temperature
— Heat pump

}JL _ Ambient Temperture [°C]
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Heating system STAR

[

Day variation of required heating dut-
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Heating system )JSLTAR
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40000
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30000
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£ 20000
£ 15000

Hour [h]

i Delivery from heat pump s Heat demand
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Conclusion STAR
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Why did we win this order?

*5% - 10% lower capital cost than R134a Heat pump
*15% Lower carbon footprint

*15% Better efficiency

*Turndown ratio to 25% of total duty compared to
40% for competitor

*Significant lower maintenance cost

Future proof solution
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