Cold Chain Energy Week
Day 2




What is this all about ?

THE SUPPLY CHAIN
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Collect Data - Standalone Data Logger and Sensors

DATA ANALYTICS
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Collect Data - Standalone Data Logger and Sensors
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« Match up heating and cooling?
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« Cooling effect (2) / Work (1) = COPc
= Heating

 (typical chiller will be better)

Heating
 All cooling PLUS work
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« So heating = cooling + work
« Heating effect (3) / Work (1) -
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How do we describe efficiency?

] co 2 Cooling (4C to 35C)

(~) Gil Caoling : Liquid CO PC — 6 . 08

Evap Temperature C] *C  Cond/Inter Temperature |33 *C i‘” Flash Economized

Suction Line Loss 0.18 bar Discharge Line Loss 0.5 bar r‘” Speed

Superhest Nombiseu) [0 ] K Subcooling At Cond |
ot ] Cooling (4C to 20C)

N

congition| E1| C1[ %[ Capacity] Power - | OCHR [100%)[ OCHR (Min) - ( :OP — 10 28
°C| "C| Cap| kW kW Qo/Pe| Vi KW KW Ambient Conditions | Condition1 | + C L]
@ 1 435100 935 1541 608 22 252 415

(+) Oil Cosling : Liquid

Evap Temperature [:] °C  Cond/Inter Temperature 5C r\‘” Flash Economized

Suction Line Loss 0.18 bar Discharge Line Loss 05 bar (¥ Speed

Superheat (Non-Useful) [:] K Subcooling At Cond
Superheat (Useful) C} K

e[ e[ % [capacity| Power | OCHR (100%)| OCHR (Min)
Condition| o oc|'con|  kw | kw | 2P|V KW W

s I AR @ 1 220100 91 | 935 1028 18 0.1 196
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How do we describe efficiency?

Ambient Conditions | Condition 1

Cooling (4C to 35C)

Evap Temperature 35

C] *C  Cond/Inter Temperature

Suction Line Loss 0.18 bar Discharge Line Loss 0.5

Superheat (Mon-Useful) C] K

Subcooling At Cond

Nl

COPc =6.08
154kWe = 1090kWth (@35C)

(v) Qil Cooling : Liquid
% ‘:* Flash Economized
bar ‘_' Speed

K

Superheat (Useful) C] K
T EI[.CT]_% | Capacity| Power OCHR {100%)] OCHR (Min)
Condition| o oc| cap| kW | 1w | Q0P VI W W
0 1 4|35 100 9365 | 1541 | 608 | 2.2 25.2 41 Ambient Conditions| Condition 1 | +

. () Qil Cooling : Liquid
Cooling (4C to 75C) .
CO PC - 1 96 Evap Temperature C] *C  Cond/Inter Temperature o \‘:’ Flash Economized
430kWe = 1273 kWth (@75C) Suction Line Loss 013 bar Discharge Line Loss bar \‘:’ Speed
368kWe = 1090kWth (@35C)

Superheat (Mon-Useful) C] K Subcooling At Cond C] K

So an extra 214kW gains 1090kWth USEFUL
COPhi =5.09

STAR
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Superheat (Useful) C} K
[ ET[ CT[ % [Capacity| Power OCHR (100%)| OCHR (Min)
Condition ol «c| cap| kW | kw | PV KW
€@ 1 275100 8434 4306 196 48 2042 177.8



How do we describe efficiency? |

Cooling (4C to 75C)

COPc =1.96

430kWe = 1273kWth (@75C)

368kWe = 1090kWth (@35C)

So an extra 214kW gains 1090kWth USEFUL

COPhi =5.09

HOWEVER.......... In winter
The COPhi is 3.26
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Conclusion- Is heat recovery a good idea

No Yes

Not cheaper

m Tech Possible
m
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But do your homework and gather the data
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Questions ??

 dpearson@star-ref.co.uk




