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ACR m’; Product of the -
AWARDS Year
A World leader in Performance Analysing for refrigeration and
air - conditioning systems
A Potential to reduce energy and peak load with 20 -30%
for air conditioning and refrigeration systems
A Reduce failures - extend life of equipment I early warning
A Distributors in 20+ countries I UL/CSA/CB certification
A Work with leading universities/companies in many countries
A

cleantech inn
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15-20% of all electricity used for
refrigeration, air  -conditioning and heat pumps
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International trend to push energy efficiency
through legislation and green building certification

In EU - Energy Performance in Building Directive (EPBD)

Inspection of all AC-system
with more than 12 kW cooling capacity

The inspection is to include
ANan assessment of the air cor
and the sizing compared to the <co

Advice is also to be provided to the users on
fpossible improvement or replacement of the air-conditioning system and
on alternative solution:

ClimaCheck



13% of 164 systems were OK!

Source: Master Thesis by John Arul Mike Prakash, , KTH Stockholm 2006

Representation of faults for all the sectors
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Inspections were planned and contractor informed
Huge difference between theory and practice!

ClimaCheck



Huge variation in COP

Source: Master Thesis by John Arul Mike Prakash, , KTH Stockholm 2006

% variation in COP

% Variation in COP (vs.) Nominal capacity kw
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ClimaCheck performance analyses
Unigue innovative method 1 total visualisation of performance

Flexible PC and Web based systems to document:

I minimize warranty cost
I optimisation

Commissioning
Performance inspection

I reduce failure rate i optimise
I avoid damage to product
I expansion retrofit

Preventive maintenance
Trouble shooting
Decision support

Any expert - independent or from supplier can analyse system

V i
V |
V Continuous monitoring I early warning and optimisation
V |
V |
V |

ClimaCheck



Do not retrofit without knowing what you retrofit!

I
ko

Pre-retrofit analyses _ Post-retrofit analyses
Do not invest in poor R-22 Retrofit ClimaCheck
systems that are failing optimisation
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Fixed system
Establish baseline
consumption

Optimise
Document performance
Detect future deviation

ClimaCheck



Easy to apply 1
to standard servi ce
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Electrical input

7 surface temperatures

2 pressures from
service ports

@ ClimaCheck




Application of sensors to standard system .

(typically done in 20  -30 minutes)

A 2 pressures

A 7 temperatures

] A 1 power input

<
-

No Information about system or compressor added
.~ @ ClimaCheck




Simple Refrigeration Cycle .

P

AN m\
|

Expansion compression
\ 4

‘v\\

m
Vaporization

N\

g




Anal yzes on

Pressure

2 Bt 3.0 g RAERAE vt 1571 Pupac

1. Low pressure and
suction temp.

2. High Pressure and
discharge Temp.

3. High pressure and
liquid temperature.

- L
0,30
n

L4 Len L 20 m Rl 260 20 ¥ 3 Ei) 30 xmn am 40 o 450 400 Ll LE 1] n 0
Erthalpy [Elkg]

Mass Flow = (Power consumption i heat losses) / Enthalpy Increase Enthalpy

COP = Cooling Capacity / Power Energy Consumption

Use the Theory for practical use on field

ClimaCheck



Theory Performance analysing using
oBl ack Boxo perspective o0

Enthalpy increase refrigerant

Heat losses
(relatively small and predictable)

Electric energy input

(e.g. Electric input = enthalpy increase + heat losses from shell)

@ ClimaCheck



What about error In the heat loss estimate?

Conditions
+5/50°C R407C Heat, H ?
% Enthalpy
T=85°C
Enthalpyin "
T=+15°C |
Electrical, E 33k\N/
Heat Loss Enthalpy Mass Flow Capacity

% Increase Rate kg/s kKW
5 48.5 0.653 100
7 48.5 0.641 08.2

40% error in the Heat Loss results in <2% Capacity Error

ClimaCheck



o To o Do Do Do Do Po I

Key Results

Cooling capacity (£
Heating capacity (£
COP (£
Compressor efficiency

Super heat and sub cooling

Functionality of Control

7% accuracy)
7% accuracy)
5% accuracy)

Evaporation, Condenser pressure and temperature
UA and mean temperature differences in evaporator and

condenser

Flow of secondary systems based on Capacity and temp.

difference

Listed are only key information i standard template consist of

> 40 outputs allowing detailed analyses of each component

ClimaCheck



Inspections and monitoring

Documentation of performance in refrigeration process
IS a prerequisite for efficiency and optimisation

v/
R\

[\w N\

StopassumingallisOKil ook 1 nside the T

ClimaCheck



Global references in all sectors

Carrier Europe for Chiller optimisation performance inspections

I Use portable Performance Analysers in all EU countries for Inspections and trouble shooting.

Carrefour, Metro supermarkets in Italy, TESCO, Sainsbury in UK

i Saved 20 -30% in pilot on 6 hypermarkets 2010 - now installed in 50+.

Johnson Control industrial contractor in Spain/Sweden/UK

T Correct problems and improve efficiency in large industrial ammonia plants

Copeland Europe and  Bitzer compressor manufacturers

i Use ClimaCheck in trouble shooting and development work with their customers

DuPont and Solway refrigerant manufacturers

i Use ClimaCheck to document retrofit projects

Several projects on -going in US, Australia, Middle East and India

ClimaCheck




( Carrier )
\_’/,

Report from Carrier site inspection

Carrier Performance Analyser

[ Site: TrioPlast, Landskrona KM11 |
Datum: 20100426
Tidpunkt start: 11:57
Tidpunkt stopp: 13:17
Measured Nominal

Title Value Data Deviation Comment
COOL_EWT 9.5 °C 9.5 0.00 K
COOL_LWR 5.7 °C 5.7 0.00 K
COND_EWT 35.6 °C 35.6 0.00 K
COND_LWT 45.1 °C 45.1 0.00 K
POWER KW 350.2 kw 342.0 8.20 kW Jap 2,3 % negativ deviation
COOLING CAPACITY 1177.4 kW 1160.0 17.40 kW Jap 1.5 % positiv deviation
EER 3.36 3.39 0.03
HEATING CAPACITY 1503.2 kw 1484.0 19.20 kw Jap 1.3 % positiv deviation
COP 4.29 4.41 0.12 ap 2,8 % negativ deviation

Nominal data is the values we get from running E Cat with actual values from the measurement.

[Measurement made by:

Stefan Orwén, Carrier AB, Malmo |

Un-biased validation of

Performance T no Carrier inputs

ClimaCheck
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ClimaCheck on -line

Fixed installation with web access
Energy monitoring - statistics

. Early Warning

@ ClimaCheck



Hourly energy/cost statistics for owners .

A Energy statistics - cost
A Monitor kwWh and USD per hour

ADocuments fAenergy profileo

temperatures
ACompare consumption with de
A Document energy optimisation projects

A Benchmark different plant



@ ClimaCheck onfine SCAR Gllrate 11400051 Energy Statistics

Home  Select plant+ View~ Alarm log Download raw data files  Settings+ My settings  Administration « 7 7 7
as optimisation
Time interval to view / resolution Date in interval
) Day ) Week il Manth Year 2010-12-15 (e Interval 2 tOOI
KWh D€ Energy in Interval 223339 kwh 144661 kWh 78678 kWh

Create chart

SCAR Gallarate 1 of 4 2010-01-01 2010-12-31 Tot Energy

Outdoor max temp 1 Outdoor avg temp 1 Outdoor min temp 1 Energy consumption 1 Power profile 1

2 500KWh : : : : : : 80T

—40°C
2IIIIIIIJK'I.|'I.I'h—__ —20°C
0c
e Visualisation of optimisation June 14th [ ooc
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Power profile for SCAR Assago 2 of 3
Oldest data: 2010-04-16, newest data: 2011-02-21

Power profile (avagl Power profile (min} . Mo of values

Power profile (max}
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CONFRONTO SETTIMANALE CONSUMO IMPIANTO

B adian

2 2010-2011

ClimaCheck online

Pontedera BT1 : 001191

Home Seleziona Impianto -  View - Alarm log Download raw data files Impostazioni »  Impostazioni Personali - <
Time interval to view / resolution Data intervallo Data intervallo 2
(") Giomo @ Settimana () Mese (") Anno 18/04/2011 iz [l Intervallo 2 30/04/2011 sz
© ora @ Giomo Settimana Mese [ EREROIER [SIRICERtSE SR
P KWh (=] Energy in Interval 3115 KWh 12839 KWh 1826 KWh
Energy in Interval 2 2969 KWh 1136 kWh 1833 KWh
Pontedera BT1 25/04/2011 02/05/2011 Energy
Temp 1 max est Temp 1 med est Temp 1 min est Energy consumption 1
Temp 2 max est Temp 2 med est Temp 2 min est Energy consumption 2
400KWVh — — —40°C
334
—_— 3 L 20°C
350KWh —_— — _
- 1898
300KWh - — —_— ——— S =
R I — [ - 10°C
13,6 ,
ZE0KWh | oc
|--10°C
200KWWh —
--20°C
172
150KWh | p | apec
| _40°C
100KWHh —
--50°C
S0KWh —
|- -60°C
o1 oz o3 04 05 08 o7
Mondany Tussday Wadnesday Thursday Friday Sabwrday Sunday



Italian Supermarket in Milano
saving corresponds to 16 000 Euro per year

e

Ad].
| controls

Refngera,t Scan  Settings Contact Eltek1000 series  Performance Analyser  Performance Analyser PRO

Help

saded | 25 - Fefrigerant: Fi1346, Exportname sheet/fe
ontaot | ([ Sed ) I ( cen DataSourceType: CCWeb logfile

Mext dutoSave in. 523 ¢

|

Selected Data Adjustment Metro Baranzate Medium Temp 18/06/200916:10:49

27% higher

COFRaff |

COP

Thu 18:00 Thu 21:00 Fri 00:00 Fri03:00 Fri 08:00 Fri 03:00

Fri1z.00

Fri15:00

Desoript | Repot | Constans | ioput_ | Cusom ]| Flowohan | Graph stabiity | Graph aj. |

ClimaCheck



File View Refrigerant Scan  Settil T T - o0 o

Patenza Cond = 638 ki

Paotenza Tot. Risc = 97.1 KW
I Exp. v in=379°C

SubCool = -0.2 K +‘1

LP midpoint = -16.8 °C

K:\Sof A Demo', D lata\Demo_Comp_4_def_comp2.cow | K\Software\Datasources\CCW\Demeo_ccw._demo3_1_comp_cap_2008-01-23.ccd

COP [freddo] = 2.40

Paotenza EVAR = 70.0 ki

Potenza Desuperheat = 27.4 k'w/

Eff1 =
TEE%E

78.5°C

Comp. tot Efficiency = 72 %

=L Compressor Pack in Supermarket
Comp 2 Low Efficiency @

t I Comp. out = 77.9°C

Igupel heat = 26.1 K

I LP =24 Barlg)

Comp. in=35"C

A

f.|—Hp 638a [HF Midpoint = 37.9 C
f] - Effd =
= P 4%
00T 780

.9_
— _9.*
+

292 kW

I

ClimaCheck

Descript | Repot | Gonstants | Input | Custom | Flowchart | Graphstabiity |  Graphagj |

| _ | CC Data Source Active [

e - - - - - -




) K\Software\Demo'\Demodata\Demo_Comp_4_def_comp2.cow | K\Software!\Datasources\CCWA\Demo_cow._demo3_1_comp_cap_2008-01-23.ccd ==

File View Refrigerant Scan Settings Contact Eltek 1000 series  Performance Analyser  Performance Analyser PRO Help |
_ s - _ Refrigerant: Rz2 Exportname sheet/file: Battery Level [N 963%

Conteet ] (CEmE) ] st ] DataSourceType: CC - K:\S oftwarehD emoDemodatatComp_def.cow Next AutoSave in: off

Compressor Pack in Supermarket Comp 2 Low Efficiency E

Comp lzen. eff* [%)]
Compl lzen. eff*= [x]
Compé lsen. eff* [%]
Comp3 lsen. eff (%)
Compd lzen. eff [%]
Power input Comp. [k

Comp 2 Low Efficiency

20
125500 12:00:00 12:05:00 1370:00 1315:00 1320:00 1325:00
Stab. Stab. Stab.
Descipt | Report | Constams | put | cusom | Flowohan | Graph stability | Grash =i |

CC Data Source Active




REFRIGERAZIONE

Savings achived in 6 Italian Supermarkets

@ ClimaCheck oniine
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S —_

PC- Software

Documentation of performance

and component by component evaluation

Complete documentation
20 minutes to connect

ClimaCheck



Presentation of data is

Tested Equipment

Retrigerant R13A
M o of Scans
Max ”
tvp.Sec. LowPres. et
Mean w01 s2 1m0
e 102 83 1 02
Mo 101 82 1m 01
De  Tme  SecC  Secc Fef Low RetEvap
Evspn Evaood press. Midsart
| 0 G O
jweor1t eoew 101 e2 gm0 a1
w06 tezesw 101 82 fs 00
206011 1ee2e 101 92 1m0 00
060t w101 92 1e 00
jweora1 ta2ese 01 82 1s o0
jweorar | aarese 01 e2 s o0
0cotm | taanaw 101 82 1m 01
jweor1n aaree 01 82 1m0 o0
ot aare2e 01 82 gsm 00
jweotnt awe 01 82 gs 00
j060r11 tarsee 01 w2 1m on
6o tewse 102 82 1@ 00
jweoar w02 82 1m0
0ot emse 102 92 1m0
jwseor1t tam2e 02 83 1m o1
jweor1 teme 02 83 1w o1
Eo v n=508T 4
Subcool = 39K
Stbcodlin=30K

Subcodlmax =100k W

@ ClimaCheck

89
70
68

Rot

Conp
23}

SecCou =920 C
4

Performance Inspection with ClimaCheck

Term. Eec.
083 100
20 30 & s o1
0 100 120 75 1000
47 3-8 5678

Cond.Sec.  Migh Pressure Ref. Compressor
68 00 471 130 851 40 812 635 758
70 00 478 4% %0 41 815 644 78S
67 00 457 1379 S47 35 810 832 743
SecW RefHgn Ret | Suo | Ref Power

hest | Condin Cond press. Cond  cod | Comp

® 0O | ot (Burig) M total | out
=) 0 w0 | co [
70 00 467 1379 SA7 33 810 634 757
70 00 457 1381 47 40 810 634 756
70 00 467 1382 S4B 40 810 635 756
70 00 487 1382 S48 40 810 635 757
70 00 467 1384 S48 41 910 635 757
89 00 467 13m2 S4B 33 810 633 757
£ 00 467 1382 S4B 39 810 B33 756
69 00 468 1384 S4B 39 @10 634 757
B8 00 459 1389 9 40 611 634 759
B8 00 459 1385 549 39 811 833 759
8 00 470 1389 S50 33 814 834 759
67 00 470 1388 S48 39 811 632 759
68 00 470 1394 851 40 812 634 759
68 00 471 14D 653 41 612 638 764
67 00 472 1401 553 40 813 635 783
©8 00 473 1402 53 40 813 635 764

Cap. Heat = 250.8 kW

COP heating = 3.31
Komp. Efficiency = 63. X
Komp. Efficiency min =55, %
Komp. Efficiency max = 75. %
Cap. Cool = 180.4 kW
COP cooling = 2.38

Stab _Accept

10

08-70

237
23
235

0P

23
23
23
2%
2%
238
237
23
23
237
237
2%
P
297
2%
2%

010

1707
1207
1755

Cop.

1804
1803
1804
1807
1805
1801
1795
1798
1802

1798
1784
1795
1804
1808
1798

key for analyses

Selected Data Stability 2006-01-11 14:20:40 Data Setup.
Ao ical Annust
100 S0000 020 700000 100
18
[ Ed
18-80
Operating cost o
30 202 zm | anee | zm  sme n
sm 23 27 | axsst | 0 axees
328 2u7 e | aiesr | e a0
&
[ e ot o e S Erapos T
ghouss | cost hours. cost — SecW Condin |'C)
Cacing  coclng  heats ating 0 = SecW Condat [
) Gofyes) | () Oodyes T R Condbidpern [T
33 208 2 | atess | zm  ase [l = by B
3% 206 e | stew | o | 4z " T Smnet |
—— Sheodia
3 2207 M 41897 792 Q09 o Comp loen ol (%)
3% %1 e | eesr | om | axe
;29 2 | awws |z 2w |
33 25 2m | aey | 7es  aors
330 2098 s | a9 | w423
330 %2 &1 4208 | nW a2 A
30 208 275 | e |z e
330 208 27 | e |z samo
330 2504 2780 | 42204 2785 42431 b
329 2500 e | a0 | 20 | azsor ~ e e~ —
30 202 e | ans | 2w 42468 M A
330 M4 w2 | ensy | 2@ | a2 {"v v' v‘
3. 23 2 | s | s s
31 27 e | amss | mm  aw
e e omo | aer | oms aen TAO700 MO0 140900 141000 141100 147200 41RO 141400 141500 141600 14T700 14TB00 141900 2000 142100
2006-01-11 14:20:40
@ ClimaCheck
Report from Perfromance inspction:
Tested Equipment:
Date: 2006-01-11
_e_ pmatt Nominella Avvikelse Kommentarer
Data
Fa Secondary Cold in 101 °C 12.0 189 K
v Secondary Cold out 9.2 oG 7.0 218 K
Evaporation 0.0 s¢ 2.0 197 K
[Feigte@
.——— Super heat Comp. 69 K 5.0 189 K
[Prgo=07cT =
i mneac=t Secondary Warm in 00___°c 400 -40.00 K
p e =BT Secondary Warm out 466 °C 45.0 160 K
Superhest = 70K Compressor discharge 810  °C 80.0 103 K
SnsheREEN ci 547 °C 50.0 468 K
TR Sub cool before exp. 3.9 K 5.0 4105 K
Power Input 75.7 kw 70.0 5.70 kW 81 %
Comp isen. efficiency 631 % 64.0 090 -
Cooling Capacit; 1802 kw 190.0 -9.80  kw 52 %
COP Cooling 2.38 2.60 -0.22 -84 %
Heating Capacit; 2506 kw 260.0 =940 kw 36 %
COP Heating 3.31 3.50 -0.19 54 %
Stability* 0.03 0.00

* If unstable this must be taken into account when evaluatin

ClimaCheck




ccw | KD\SoftwaretDatasources, CCWYDemo03_PAS_Tlog_Comp_1_Semi_PL.ccd — |El|i|

File View Refrigerant Scan Settings Contack  Elbek 1000 series  Performance fnalyser  Help

I _ Ils -I - Clean up I Export | Refrigerant: {71342 Exportname sheetfile: ICCEHDUrt_'I 0160_47.3
—— o |

_Fetoad Inp | DataSourceTupe: |CC - . \Demol2_PAS_7 Comp_1_Cap_Semi.cow Hest AutoS ave in: Ioff

Selected Data Stability Semi Part load test 2006-01-11 14:18:10 Data Setup |

1 P T

SecCEwapin  [C)
SecC Evapout  [C)
Secw' Condin [*C]
Secw’ Condout  [*C)
Ref Cond Mid point  [*C)
Ref Evap Midpoint  [*C)

= RefCompout  [C)

Super heat (K]
Sub cool tatal — [K]
Comp lzen. eff™ [%)

3

%,
—
D
C
D
6
jab)
o
ab)

20 ....................................................................................................................................................
LT e | . e 1 S S ST I IR
S
1}
-0
14:07:.00 14:08:00 14:03:00 14:10:00 14:11:00 14:12:00 14:13:00 14:14:.00 14:15:00 14:16:00 14:17.00 14:18:00
Descrpt J‘ Repart J‘ Constants J‘ Input 1 Custom J‘ Flow chart J_ Graph stabilityl Graph adj. J Datafounce

| CC Data Source Active | &




.ccw | KhSoftware'\Datasources', CCWh DemoD3_PAS_Tlog_Comp_1_Semi_PL.ccd
File Wiews PRefrigerant Scan  Settings  Conktact  Elfek 1000 series  Performance Snalyser  Help

=10l x|

- I" "I - Cleanup | Export | Hefrigerant:lﬂwm Exportriamme sheet/file: IEEEHpnrt_1D.1ED_4?.3

Cortact |  Stan | WENNEEEEER @ cop | Reload Inp | DataSourceType: [CF - \Demol3 PAR_7 Comp_1_Cap_Semicow Mext AutaSave in: Igff

Selected Data Adjustment Semi Part load test 2006-01-11 14:18:10

Part load Full load

Data Setup |

COP Cool

COF Heat

Sub cool total (K]
Super heat k]

2
1 Start-up
D ’ ’ ’ I ’ I ’ I ’ ’ ’ y
14:07:00 14:08:00 14:09:00 14:10:00 14:11:00 14:12:00 14:12:00 14:14:00 14:15:00 14:16:00 14:17:00 14:18:00
Dezcript l Report l Constants l Input l Custom l Flow chart l Graph stability J_ Graph ad]. ] DataSource

| CC Data Source Active

A



View Refrigerant Scan  Settings Contact  Eltek 1000 series  Performance Analyser  Performance Analyser PRCO Help

_ 18 - _ [ Clesnwp | [ Expot | Refrigerant B1344 Exportname sheetfile; Battery Level:
((Gontsct | (CStart ) MMM ( S: | [Reloadinp DataSourceType: COC - T4, 4Demo03_Comp_1_Cap_Semi_cct.cow Next AutaSave in: off
Q20
B D E F G ] & 5 = Y i AG AH Al AP BH Bl BN EO
Date Time secC | SecC Ref Low RefEvap, Ref | Super | SecW | SecWW |RefHigh HRef |RefExp. Sub Ref | Comp | Power | COP Cap.
Evapin |Evap out| press. | Midpeoint | Comp | heat Condin | Cond | press. Cond | Walein | cool Comp | Izen. input Cool Cool
"Cy = ("C) | (Bar(g)) (°C) in Ky | °C) out | (Bar{g)) Mid point ("C} | total = out | eff* Comp. (KW}
] (*C}) (*C) (K} C) (%) (KW}
2006-01-11 | 144640 | 102 9.3 1.04 0.2 71 bl 422 473 1421 558 51 4 0 238 | 1814
2006-01-11 | 14600 " O na 4 0o no 72 |70 | o~ emm aana TeeaT g 7 4 COP +10% 23z | 1818
2006-01-11  14:15:50 Temp. diff. 71 |70 Temp. diff. 17 4 gt full load 238 1811
2006-M-11 | 14:15:40 70 |&3 51.8 4y wie  wme  awa | 238| 1808
2006-01-11 | 14:15:20 9.3 K 68 |88 9.3 K 51.8 41 811 e47 781 | 237| 1804
2006-01-11 | 14:15:10 i 66 |65 51.8 38 80 perTy 759 | 238 1788
PR A 44 | Aduas.nn Secondary.out | 82 |81 Secondary _OUt 518 41 810 | 641 | 781 | 235| 1785
] 100% ) evaporaﬂon zg |58 | Condensmg 519 39 810 | 635 | 759 | 232| 1783
: ) o 55 |55 51.8 42 810 |63z | 781 | 231| 1758
Bk ) Gooda -3K s4 |52 | Good-4 a :IE-*I.E» 44 2814 |624 | 785 | 229] 1751
: ) | 10.0 9.6 1.84 0.3 55 |53 | 423 473 1430 os6d 50.8 52 822 |e13 | 783 | 227 | 1735
2 67% ) | 100 96 1.96 05 58 |54 | 423 463 1435 so4 | 772 | 227 1749
: ) 100 9.6 1.79 12 58 |71 | 423 461 1283 Compressor eff. |z | so7 | 221] 1120
2006-01-11 | 14:13:40  10.0 9.6 235 40 56 |15 | 422 460 1302 0 0 479 | s58 | 214 1193
2006-01-11 | 144330 10.0 9.6 237 40 55 15 | 422 460 1296 48% to 64% 475 | 558 | 213 | 1187
2006-01-11 | 14310 99 9.6 237 4.1 s4 13 | 422 460 1300 When part to 475 | 558 | 214 1188
2006-M-11 | 14:43:00 98 9.6 238 4.1 53 11 | 422 481 1285 475 | 538 [ 213 1148
20060111 | 14:42:50 99 9.5 238 4.1 53 11 | 422 461 1300 full load 478 | 563 | 214 1204
20060111 | 14:12:40 99 9.5 238 42 52 |10 | 422 460 1298 | 524 485 38 820 |475 | 556 | 214 1188
2006-01-11 | 14:12:30 08 | 422 461 1301 525 485 40 828 | 477 | 549 | 214 1176
2006-M-11 | 14:12:20 Super heat. 0.8 K 09 | 422 450 1298 524 485 389 827 477 582 | 214 1204

2006-01-11 | 14:12:10 at part load -critical o2 | 422 40 1288 s24 485 39 825 477 558 | 215 1199
Izm}am-ﬂ 14:42:00 | oo ow s we bLeo—l 421 460 1296 524 486 38 824 478 551 | 215 1186

a8 -r.

8 compressors no need for part load > saving more than 5000 Euro




*cow | K\Software\Datasources\CCW\Demo0O1_PA8_7log_Comp_L.ccd

File View Refrigerant Scan Settings Contact Eltek eri Performance Analyser Performance Analyser PRO  Help
_ 15 - _ Fefrigerant. 51344 Expartname shest/file:
. e e e DalaSourceType: CC - K. \Demo03_PAS 7 Comp_1_Cap_Semicow Neat AutoSave i off
[l b
B 1] E F H J K L M N u] P R 5 T u W W bt o
3 L1
4 ClimaCheck
5
7
3 Tested Equipment:
4
10
11
Operating conditions Measured Nominal | Deviation Base line Change Comments
value data from value to from
L Nominal compare baseline
with
18
16 Date 2006-01-11 2006-01-11
17 Time for measurement 14:18:30 14:13:30 A
18 Secondary Cold in 10.2 °c 10.0 °C 0.2 K F
19 Secondary Cold out 9.2 °C 9.6 °C -0.4 K
20 Evaporation 0.1 °c 4.0 °C -4.0 K
21 Temp diff Evaporation SecC out 9.14 K 5.6 K -3.6
22 Super heat Comp. 6.8 K 1.5 K 5.3 K
23 Secondary Warm in 41.4 °c 42.2 °C -0.8 K
24 Secondary Warm out 47.1 °C 46.0 °C 1.1 K
25 Temp diff Condensation SecW out 8.1 K 6.3 K -1.8
26 Compressor discharge 81.2 °C 83.5 °C -2.3 K
27 Condensing 55.3 °C 52.4 °C 2.9 K
28 Sub cool before exp. 4.1 K 4.0 K 0.1 K
23 Power Input 76.1 kw % 55.6 kw 20.5 kw 36.9 %
30 Comp isen. efficiency 63.6 % % 47.6 % 16.0 - 33.7 %
31 Cooling Capacity 180.4 kw %o 118.7 lew 61.7 kw 52.0 %
32 COP Cooling 2.37 Yo 2.13 0.24 11.1 %
33 Heating Capacity 251.1 kW % 170.4 kw 80.8 kW 47.4 %
34 COP Heating 3.30 Yo 3.06 0.24 7.7 %
3B Annual operating hours cooling 3327 h Ya 5057 h -1730 h -34.2 %
36 Annual operating cost cooling 30379 Euro %o 33739 Euro -3361 Euro -10.0 %
37 Annual CO2 emission cooling 118983 kg/year %o 132146 kg,-’a°r -13163 kg/year | -10.0 %
38 Annual operating hours heating 2787 h % 4109 h -1322 h -32.2 %
3 Annual operating cost heating 25454 Euro % 27415 Euro -1961 Euro -7.2 %
40 Annual CO2 emission heating 99694 kg/year % 107376 ka/&r -7682 kg/year  -7.2 %
4 Stability™ 0.03 0.10 0.00
42
43
44 * If unstable this must be taken into account when evaluatin
45
45
47
48
43
50
51
52
53
54
i %
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CO, cascade system with R134a .
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