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ESG-Management Summary

The water-cooled chiller had sufficient cooling output but to confirm its performance efficiency it was
measured for a short period (30 minutes) at stable conditions

The measured SEI (System Efficiency Index) reached 38% and falls short of the desirable 45%. This
means that the performance only reached 85% of its expected efficiency at the measured conditions,
resulting in a 15% efficiency loss through electricity use.

With an average load of 60% around the year, the overall annual expected electricity consumption of
this chiller is 3,9 MWh.

Based on mentioned 15% efficiency loss this chiller, although functioning well in terms of delivering the
expected cooling, currently has an avoidable annual waste that is close to 600,000 kWh on electricity.

Monetary value of the avoidable waste:
e Electricity cost: 600,000 kWh @ US$ 0.08: US$ 48,000
e Carbon Tax: 233.4 MT CO2 @ US$ 51/MT: US$ 11,900 (PM)

NOTE: at the time of this report carbon taxes are not (yet) applicable and the rate indicated is based on expectations.
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Main Recommendations for Efficiency improvement

This deviation is related to lower measured isentropic efficiency of compressor than expected.

Further the oil temperature 51°C is clearly above manufacturer operating manual 43°C which could be an
indication of that lubrication/friction is not good.

It is recommended that the compressor is inspected by compressor expert with access to all

manufacturer data.

Overview of Chiller and Component Performance

Performance Measured Desired Symbol Comments
Efficiency%
System Efficiency 38% 45% at full Clearly lower than expected than
Index (SEI) load good expected.
conditions Q ﬁ Approximately 15% lower efficiency
. than expected due to compressor
isentropic efficiency lower than
expected.
Cycle Performance 89% >80% \/ As expected
Compressor 58% >65% at full Isentropic efficiency is clearly below
load peak P O (10% below) expected for this type
efficiency g’ of chiller. Also oil temperature is
- well above recommended level (in
ﬂ manual for 19XR chiller found on
Internet).
Refrigerant Charge Subcool 1-5K Within expected range.
condenser 3 K u
Expansion Device Super heat 0.5-3K No indication of issues during the
2.8 K \j measurements
Condenser 85% >85% Good
Performance \/
Evaporator 88% >85% Very good
Performance \/

Internal Feedback (March 2020):

Within 2 weeks after this check the maintenance contractor was invited on site and made
adjustments to the compressor vanes that were indeed positioned incorrectly. Cleaned oil line.
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1 System layout and operation

Carrier 19XR are water cooled centrifugal chillers with a straight forward design with refrigerant cooled
motor and an oil cooler.

B{ Outdoor temp. = 51 °C
Cond. Ain = 27.6 °C

Cond. A out = 33.2°C dr cond. =56 °C
Approach Cond = 14K@
Condensering = 34.6 °C
Subcnol=3.7KO I Exp. v.in = 30.9 °C Discharge temp = 46.2 °C

[ Cop. heat = a215.3kW , Figh Press = 7.8 bar(q)
[ coprest-s06

[ cond. eff. =847 % [ 1sen. effic =57.8 % @
[0 dicoolout = 51 Comp Power = 695.1kW
Low Press = 2.7 bar(g)

tSutﬁon temp =7.1°C

SEI1 =376 %

ve

Cap Cool = 3613.2kW

COP Cool = 5.20K
Superheat = 0.2K
Evap. eff. =88.0 % .

Evaporation = 6.8 °C

| Evep.Aout=8.0°

Approach Evap = 1.1K ()

|aTEvap. =39k O

Evap. Ain = 11.8 °C

System was operating stable during the relatively short measuring sequence of aprox. 30 minutes so
measurements does not give sufficient information to comment on controls and operating conditions beyond
that if was stable operation during the short test period.

ected Data Stability Water cooled chiller Carrier 19XR 2020-02-03 13:16:5f
Zoom Out

Sec. Cold Evap A in (°C)

60 4500
v Sec. Cold Evap A out (°C)
[ N S USRS e VoD o e B M e e 4200 [v]— Ref Evap Mid point A (°C)
55 [v] — Super heat A (K)
3900 Sec. Warm Cond A in (°C)

50 [¥]— Sec. Warm Cond A out (°C)
3600 [J]— Ref Cond Mid point A (°C)
a5 v Sub cool total A (K)

3300 51 Ref Comp A out (°C)

COP Cool A

3000 £

a0 Cap. Cool A (kW)
2700 Cap. Heat A (kW)

35 [¥] — Comp Isen. efi** A (%)
2400 Power input Comp. A (kW)

30
2100

23 1800
20 1500

1200
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2 Performance of air-cooled chiller - System Efficiency Index
(SEI)

The chiller is not fully reaching the high efficiency expected for this type of chiller and the deviation is in the
compressor isentropic efficiency.

The System Efficiency Index (SEI) that compare measured COP with a loss free process at the measured
conditions is 38% whereas it with a state of the art compressor would reach 45%.

The difference in SEI represents an increase of power consumption with 18% versus the high efficiency
expected of this chiller at the measured conditions. See details below.

System Info
Tested Equipment »Wa197 cooled chiller Camier 19XR

Water cooled chiller Carrier 19XR 2020-02-03 13:17:00

System type :1 Chiller watercooled water/water (ava./avg.) ... * 4000 | [v] - Povier input Comp.A (kW)
Manufacturer |Camier 19XR - 8181567 EM 852 30 o COP Cool A
Compressor manufacturer | Carrier 3000 [g]---- Cap. Cool A{kw)
Swept Volume (m3/h) 20 COP Heat A
Evaporator manufacturer | 20001 g Cap. Heat A (kW)
Condenser manufacturer 10 1000 | [¥]— SEI1 Cool (%)
Expansionvalve manufacturer
Refrigerant | R134A 0 0
\\_\\q § ) Q\@ Q\)@ Q@\c \“__e 3 § \&90 »\“\p &@ | 13:17:00
or) B c P 3 Q o o o K 3 3 & show al
SEI Cool

Evaporator niev

—a .
1 o i ; 4 . L d « L J - L
SEI1 Cool (%) |37.6 Refr cycle Effic (%) [89.1 Comp lsen. eff** A (%) | 57.8 Cond Effic (%) | 84.7 Evap Effic (%) |88
Refer. Temp. Cold A (C) |9.9 Ref Evap Mid point A ('C) |6.8 Ref Evap Mid point A ('C) | 6.8 Cap. Cond A(k‘N)“4215 3 Cap. Cool Evap A kW) | 3613.2
Refer. Temp. Wam A (C) | 304 Ref Cond Mid point A ('C) | 34.6 Ref Cond Mid point A (C) | 34.6 Sec. Wamm Cond Ain (C) |27.6 Sec. Cold Evap Ain (C) | 11.8
Cap. Cool A kW) | 36132 Press. Ratio A | 2.4 Press. Ratio A | 2.4 Sec. Warm Cond Aout ('C) |33.2 Sec. Cold Evap Aout ('C) |8
Cap. Cool A (RT) | 1027.4 Super heat A (K) | 0.2 Ref Comp A out (C) | 46.2 Sec. Wam Cond AdT (K) :5 6 Sec. Cold Evap AdT (K) |39
Cap. Heat A kW) |4215.3 Sub cool total A (K) | 3.7 Super heat A (K) | 0.2 SecW Cond A Flow (m3/h) | 647.5 SecC Flow Evap A (m3/h) | 797.2
Power input Comp. A (kW) ;695.1 Power input Comp. A (kW) [695.1 Ref Cond Mid point A ('C) | 34.6 Ref Evap Mid point A ('C) | 6.8
COP Cool A|5.2 Amps AL1(A) | 1068.9 Appr. Cond - SecW out (K) | 1.4 Appr. SecC out - Evap (K) |1.1
COP Heat A |6.06 Amps A L2 (A) | 11191 Ref Cond Aout (C) | 30.9 Ref Evap Aout (C) | 7.1
Amps A L3 (A) [ 1101 Sub Cool Cond A (K) (3.7 Super heat Evap A (K) | 0.2
Power Factor A | 0.88
Heat Loss Comp A (%) | 5
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3 Comparison of ClimaCheck measured performance with
performance as stated

The total System Efficiency Index (SEI) is 38% which is
lower than expected of high efficiency chillers at peak
40 "0 60 conditions full load.
00 '. L 70 System is operating quite close to rated power input and
> < 80 capacity so efficiency would be expected to be higher.

SEI Cool

10 ~' 90 The Carrier 19XR are known as efficient chillers but are
| - available in different configurations.
The chiller is operating with a cooling capacity of 3613 kW

SEN Cool (%) | 37.6 (1027 RT) and an input of 695 kW.
Refer. Temp. Cold A{C) |9.9

Refer. Temp. Wam A (C) |30.4

Cap. Cool A KW) | 36132 According to nameplate nominal capacity is 3840 kW (1092
Cap. Cool A (RT) | 1027.4 RT) and input kW 759 kW (at what rating conditions these
Cap. Heat A kW) |4215.3 values are given is not known as nameplate is only
P°We”"pmc°cm§£““;“2 ’;'925-1 performance information that is available).
Lols) .

COF et A0 06 Cooling capacity is 94% and power input is 91% of rated

(rating conditions unknown).

Measured COP is 5.2 (0.677 kW/RT)
Rated COP is 5.05 (0.695 kW/RT)

This indicate that the rating conditions are quite different from measured as the compressor efficiency as
discussed below also is significantly lower than normally found on the Carrier XR19.

3.1 Compressor

The compressors is operating with 58% isentropic compressor efficiency at
stable operation were normal efficiency of these chillers are reaching around
Compressor n2 70% at peak conditions and full load.

Compressor should be fairly close to full load as power input and capacity

> Y are not

] Y Together with the indication of higher oil temperature than anticipated (see
= . 1 section below) the lower than anticipated compressor efficiency indicate that
there is a potential issue in the compressor.

It is recommended that compressor is inspected by an expert to identify the
cause of low isentropic efficiency and high oil return temperature.

Comp lIsen. eff** A (%) | 57.8
Ref Evap Mid point A ('C) | 6.8 i
Ref Cond Mid point A (C) | 34.6 Possible causes are e.g.: . .
Press. Ratio A | 2.4 e Incorrect position of inlet Guide vanes, IGV
Ref Comp A out (‘C) | 46.2 e Internal leakage
Super heat A (K) | 0.2 e Increased friction
Power input Comp. A (kW) _ 695.1
Amps A L1 (A) | 1068.9 Deviation is clearly outside what is expected as normal measuring errors.

Amps A L2 (A) | 1118.1
Amps AL3 (A) | 1101
Power Factor A | 0.88
Heat Loss Comp A (%) |5
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Condensor n4co

Cond Effic (%) |84.7
| Cap.Cond Akw)|42153
| Sec. Wam Cond Ain ('C) |27.6
jSec, Wann Cond Aout (€ [33:2
| Sec. Wam Cond AdT (K) | 5.6
| SecW Cond A Flow {m3/h) | 647.5
| Ref Cond Mid point A ('C) ‘ 346
| Appr. Cond - SecW out (K) | 1.4

Ref Cond Aout (C) |30.9
Sub Cool Cond A (K) | 3.7

Evaporator ndev

, e
- ." =~
Evap Effic (%) 88

Cap. Cool Evap A kW) |3613.2
Sec. Cold Evap Ain (C) [11.8
Sec. Cold Eyap Aout(TC) |8
| Sec. Cold Evap AdT (K) |3.9
| SecC Flow Evap A m3/h) [797.2
| Ref Evap Mid point A ('C) | 6.8
|- Ay, Seck ok ~Exiap () | 11
' Ref Evap Aout ('C) | 7.1
Super heat Evap A (K) | 0.2

M»WATCOGROUP

3.2 Condenser

The condenser efficiency is 85% which represents a good performance. An
approach of 1.4 K is good.

The dT of the cooling water is 5.6 K which reflects that flow is within
expected range.

It should be noted that if there is a decreased performance in compressor the
capacity is slightly lower than design and this would put a lower load on heat
exchanger.

3.3 Evaporator

The evaporator efficiency is 88% and approach is 1.1. K which represent
high performance.

The dT on the chilled water is 3.9 K which reflects that flow is within
expected range

It should be noted that if there is a decreased performance in compressor the
capacity is slightly lower than design and this would put a lower load on heat
exchanger.

Carrier 19XR CHILLER PERFORMANCE ANALYSIS 9
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3.4 Refrigerant cycle

Refrigerant cycle n1 The refrigerant cycle is a standard cycle without economisers or
sub coolers which reach the measured performance.

Refr cycle Effic (%) | 89.1
" Ref Evap Mid point A (C) | 6.8
Ref Cond Mid point A (C) | 34.6
Press. Ratio A | 2.4
Super heat A (K) | 0.2
Sub cool total A (K) | 3.7

3.5 Charge

The subcooling (3.7 K), superheat (0.2 K) and approaches all show that refrigerant charge is well
adapted to the current operating conditions.

3.6 Expansion device

System is operating with low superheat and approach and expected subcooling at stable conditions
which then indicate that at the measured conditions the expansion device offer a good control.

3.7 Oil Cooler and oil temperature

_< Condensering = 34.6 °C
» e The oil return temperature is measured to 51°C which is
; higher than anticipated which together with the lower
% Fich Press = 7.8 bar(@) measured isentropic efficiency of the compressor is an

additional indicator that the compressor need to be checked.

The following paragraph is from page 51 in Carrier manual for
" weesa 19XR (http://www.carrier.co.th/m/19xr-6ss.pdf) -
downloaded from Internet — might not be the correct manual

Isen, effic = 57.8 % @
0l Gilcool out = 51 °C P

.ow Press = 2,7 bar| . . . . -
=W | © PR for this particular chiller but it represent normal oil return
P e temperatures experienced.
Evaporation = 6.8 °C This could indicate that there is a bearing/lubrication problem.

Superheat = 0.2K @

It is recommended that the compressor is inspected by compressor expert with access to all
manufacturer data.

"Oil Cooler — The oil must be cooled when the compressor is running. This is accomplished through a
small, plate-type heat exchanger (also called the oil cooler) located behind the oil pump. The heat
exchanger uses liquid condenser refrigerant as the cooling liquid. Refrigerant thermostatic expansion valves
(TXVs) regulate refrigerant flow to control the oil temperature entering the bearings. The bulbs for the
expansion valves are strapped to the oil supply line leaving the heat exchanger, and the valves are set to
maintain 110 F (43 C). NOTE: The TXVs are not adjustable. The oil sump temperature may be at a lower
temperature during compressor operations.”

Carrier 19XR CHILLER PERFORMANCE ANALYSIS 10
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4 Detailed performance data

0
Tested Equip. Water cooled chiller Carrier 19XR ClimaCheck onsite Performance Inspection
Max Max
Deviat Deviati
mon on
Term. Elec. Curre Voltag Stab
Refrigerant UnKnown eff. eff. nt e copP
0.94 0.10 0.05
Min No of Scans 3.0 " -8.0 " 05 " 05 40 " -1.0 1.0 3.0 " 15.0" 60.0 " 0.1 962.0"986.7 986.7 0.00 227.2 " 227.7 227.7 bl
Max 136 i 6.0 " -4.0 ° 3.0 " 4.0 Z:08) 3.0 " 3.0 5.0 " 125.0" 75.0 " 1000.0 1175.81206.01206.0 0.00 251.2 251.7 251.7
Secondary Cold Media 4-7 Seconaary Warm Media 0-5 3-6
Date 2020-02-12|Air/water/brine Low Pressure Refr. Air/water/coolant |High Pressure Refr. Compressor Read Note if measuring Amps below 20 A
Span 0.1 0.0 0.1 0.0 0.1 0.0 0.1 " 0.1 0.2 0.2 0.1 0.1 0.4 0.3 0.1 0.3 0.2 0.3 0.1 1.4 9.5 13.0 12.9 128 0.0 0.3 0.2 0.2 [0.05 445 28.9 49.9 17.0
Average 11.8 8.0 3.9 2.7 6.9 7.1 0.2 1.1 27.5 33.1 55 7IvA 34.4 1.3 30.8 3.6 46.1 11.7 50.8 57.2 699.2 1074.11125.01107.2 0.9 239.1 239.4 240.5(5.18 3623.9 808.4 4229.6 657.6
Max 11.8 8.0 3.9 2.7 6.9 7.1 0.3 1.2 27.6 33.2 5.6 7.8 34.6 1.4 30.9 3.7 46.2 11.9 50.9 57.8 704.6 1081.91132.01113.8 0.9 239.3 239.5 240.5|5.21 3645.0 823.9 4255.3 664.5
Min 11.8 8.0 3.8 2.7 6.8 7.1 0.1 1.0 27.4 33.1 5.5 FA 34.2 1.2 30.8 3.4 46.1 11.6 50.8 56.4 695.1 1068.91119.11101.0 0.9 239.0 239.3 240.3| 5.16 3600.5 795.0 4205.4 647.5
Date Time Sec. Sec. Sec. | Ref Low Ref Ref Super | Appr. | Sec. Sec. Sec. |Ref High Ref Appr. Ref Exp. Sub Ref | Dischar' Oil Comp' Power Amps Amps Amps Power VoltA Volt A VoltA| COP | Cap. SecC Cap. | SecW ¢
Cold Cold Cold |press. A Evap |Comp A heat A SecC | Warm Warm Warm |press. A Cond Cond- Valve A cool |Comp ge Temp | Isen. | input | ALL AL2 AL3 Factor L1(V) L2(V) L3(V)|Cool CoolA Flow  HeatA Cond
Evap A Evap A Evap A | (Bar(g)) Mid in (°C) (K) out - |Cond A Cond A Cond A[(Bar(g)) /Mid point SecW | in (°C) total A| A out | Super Oil |eff** A| Comp. | (A) A) | (A) A A (kw) |EvapA | (kw) A Flow
in(°C) out | dT(K) point A Evap |in (°C) out | dT (K) A (°C) out (K) (K) (°C) |heat (K)|Cool A| (%) A (kW) (m3/h) (m3/h)
(°C) (°C) (K) (°C) out
(°c)
2020-02-03 13:17:00 11.8 8.0 3.9 2.7 6.8 7.1 0.2 1.1 27.6 33.2 5.6 7.8 34.6 1.4 30.9 3.7 46.2 11.6 50.9 57.8 695.1 1068.91119.11101.0 0.88 239.2 239.5 240.4| 5.20 3613.2 797.2 4215.3 647.5
2020-02-03 13:16:50 11.8 8.0 3.9 2.7 6.9 7.1 0.1 1.0 27.6 33.2 5.6 7.7 34.4 1.3 30.9 3.6 46.2 11.7 50.9 56.9 698.2 1073.01125.31105.2 0.88 239.1 239.4 240.5( 5.17 3611.9 796.9 4216.6 647.7
2020-02-03 13:16:40 11.8 8.0 3.9 2.7 6.9 7.1 0.1 1.0 27.6 33.2 5.6 7.7 34.4 1.3 30.9 3.6 46.2 11.7 50.9 56.9 704.6 1081.91132.01113.8 0.88 239.1 239.4 240.3 | 5.17 3645.0 804.2 4255.3 653.7
2020-02-03 13:16:30 11.8 8.0 3.9 2.7 6.9 7.1 0.2 11 27.6 33.2 5.6 7.7 34,5 1.3 30.9 3.6 46.2 11.7 50.9 57.4 698.4 1073.81124.21105.4 0.88 239.1 239.3 240.4( 5.19 3621.6 799.0 4226.6 649.2
2020-02-03 13:16:20 11.8 8.0 3.9 217 6.9 7.1 0.2 1.1 27.6 33.2 5.6 7.7 34.5 13 30.9 3.6 46.2 11.7 50.9 57.4 698.0 1073.61122.81105.9 0.88 239.1 239.5 240.4| 5.19 3619.5 798.6 4224.2 648.9
2020-02-03 13:16:10 11.8 8.0 3.9 2.7 6.9 T & 0.1 1.0 27.6 33.1 5.5 7.7 34.5 1.4 30.9 3.6 46.2 11.7 50.8 57.2 698.5 1072.41124.71107.2 0.88 239.2 239.4 240.5( 5.18 3619.4 798.5 4224.4 660.7
2020-02-03 13:16:00 11.8 8.0 3.9 217 6.9 7.1 0.1 1.0 27.6 33.1 5.5 Tl 34.5 1.4 30.9 3.6 46.2 11.7 50.8 57.2 695.4 1070.11120.61102.9 0.88 239.1 239.5 240.5( 5.18 3603.3 795.0 4205.7 657.8
2020-02-03 13:15:50 11.8 8.0 3.9 2.7 6.9 At 0.2 a5 § 27.6 33.1 5.5 17 34.4 1.4 30.9 3.6 46.2 11.7 50.9 57.1 703.0 1078.71128.91111.7 0.88 239.2 239.5 240.4| 5.18 3639.4 802.9 4248.4 664.5
2020-02-03 13:15:40 11.8 8.0 3.9 217 6.9 7.1 0.2 1.1 27.6 33.1 5.5 T, 34.5 1.4 30.9 3.6 46.2 11.7 50.8 57.4 701.3 1076.21127.81110.5 0.88 239.1 239.3 240.5( 5.19 3636.7 802.3 4244.1 663.8
2020-02-03 13:15:30 11.8 8.0 3.9 2.7 6.9 T ! 0.2 11 27.6 33.1 5.5 riv4 34.4 1.4 30.9 3.6 46.2 11.7 50.8 57.1 700.7 1076.21126.61109.9 0.88 239.0 239.4 240.4| 5.18 3627.5 800.3 4234.5 662.3
2020-02-03 13:15:20 11.8 8.0 3.0 217 6.9 7.1 0.2 1.1 27.6 33.1 5.5 Tk, 34.4 1.4 30.9 3.6 46.2 11.7 50.8 57.1 699.2 1074.31125.61107.4 0.88 239.1 239.3 240.4| 5.18 3619.8 798.6 4225.4 660.9
2020-02-03 13:15:10 11.8 8.0 3.9 2.7 6.9 7.1 0.1 1.0 27.6 33.1 =5 vy 34.4 1.4 30.9 3.6 46.2 11.7 50.8 56.9 702.2 1077.61129.31110.2 0.88 239.0 239.4 240.5| 5.17 3632.5 801.4 4240.8 663.3
2020-02-03 13:15:00 11.8 8.0 3.8 217 6.9 7.1 0.1 1.0 27.6 33.1 5.5 ol 34.2 1.2 30.9 3.4 46.2 11.9 50.8 56.4 698.3 1072.41124.01105.8 0.88 239.2 239.4 240.4| 5.16 3600.5 815.0 4205.4 657.7
2020-02-03 13:14:50 11.8 8.0 3.8 2.7 6.9 7.1 0.1 1.0 27.6 33.1 5.5 74 34.4 1.4 30.9 3.6 46.2 11.7 50.9 56.9 701.5 1075.21127.51110.2 0.88 239.2 239.4 240.5( 5.17 3628.9 821.5 4236.6 662.6
2020-02-03 13:14:40 11.8 8.0 3.8 2.7 6.8 7.1 0.2 11 27.6 33.1 5.5 7.7 34.4 1.4 30.9 3.6 46.2 11.7 50.9 57.3 697.3 1071.71122.41105.7 0.88 239.1 239.5 240.4| 5.18 3612.6 817.8 4216.7 659.5
2020-02-03 13:14:30 11.8 8.0 3.8 2.7 6.9 7,1 0.2 1.1 27.6 33.1 5.5 74 34.4 1.4 30.9 3.6 46.2 11.7 50.9 57.1 701.1 1076.11127.51109.9 0.88 239.1 239.4 240.5( 5.18 3629.6 821.6 4236.9 662.7
2020-02-03 13:14:20 11.8 8.0 3.8 2.7 6.9 7.1 0.2 11 27.6 33.1 5.5 7.7 34.4 1.4 30.8 3.7 46.2 11.7 50.9 57.1 698.2 1072,81123.91106.1 0.88 239.2 239.4 240.5( 5.18 3617.9 819.0 4222.6 660.4
2020-02-03 13:14:10 11.8 8.0 3.8 2.7 6.8 7.1 0.3 1.2 27.6 33.1 5.5 Tt 34.4 1.4 30.8 3.7 46.1 11.6 50.8 57.7 698.6 1073.21123.61106.8 0.88 239.2 239.5 240.5| 5.21 3639.7 823.9 4244.8 663.9
2020-02-03 13:14:00 11.8 8.0 3.8 2.7 6.8 7.1 0.2 11 27.6 33.1 5.5 7.7 34.4 1.4 30.8 3.7 46.1 11.6 50.8 57.5 697.5 1072.21122.81104.3 0.88 239.1 239.5 240.5( 5.21 3631.2 822.0 4235.4 662.4
2020-02-03 13:13:50 11.8 8.0 3.8 2.7 6.9 7.1 0.2 1.1 27.4 33.1 5.6 7ot 34.4 1.4 30.8 3.7 46.1 11.6 50.9 57.3 698.6 1073.91123.71106.4 0.88 239.3 239.5 240.5| 5.20 3634.1 822.7 4239.3 651.1
2020-02-03 13:13:40 11.8 8.0 3.8 2.7 6.9 7.1 0.2 11 27.4 33.1 5.6 7.7 34.2 1.2 30.8 3.5 46.1 11.8 50.8 56.8 697.7 1072.11123.21104.8 0.88 239.1 239.5 240.5( 5.18 3617.4 818.9 4221.8 648.4
2020-02-03 13:13:30 11.8 8.0 3.8 2.7 6.8 7.1 0.2 a 5 § 27.4 33.1 5.6 T 34.3 1.3 30.8 3.6 46.1 11.7 50.8 57.2 703.9 1079.91131.51113.1 0.88 239.2 239.4 240.5| 5.20 3658.4 828.2 4268.1 655.5
2020-02-03 13:13:20 11.8 8.0 3.8 2.7 6.9 71 0.1 1.0 27.4 33.1 5.6 7.7 34.3 1.3 30.8 3.6 46.1 11.7 50.8 56.9 697.3 1072.41122.11103.8 0.88 239.2 239.6 240.5|5.19 3618.6 819.2 4222.6 648.5
2020-02-03 13:13:10 11.8 7.9 3.9 2.7 6.9 7.1 0.1 0.9 27.4 33.1 5.6 7.7 34.3 1.3 30.8 3.6 46.1 11.7 50.8 56.9 701.0 1076.01126.41109.7 0.88 239.2 239.4 240.4 | 5.19 3637.8 802.4 4245.0 652.0
2020-02-03 13:13:00 11.8 7.9 3.9 2.7 6.9 7.1 0.2 1.0 27.4 33.1 5.6 7.7 34.4 1.4 30.8 3.7 46.1 11.6 50.8 57.3 705.6 1081.31132.61114.3 0.88 239.1 239.5 240.5( 5.20 3670.6 809.6 4281.8 657.6
2020-02-03 13:12:50 11.8 7.9 3.9 217 6.9 7.1 0.2 1.0 27.4 33.1 5.6 Tl 34.4 1.4 30.8 el 46.1 11.6 50.8 57.3 692.7 1065.51116.01098.0 0.88 239.2 239.4 240.5( 5.20 3603.5 794.8 4203.5 645.6
2020-02-03 13:12:40 11.8 7.9 3.9 2.7 6.9 T ! 0.2 1.0 27.4 33.1 5.6 riv4 34.2 1.2 30.8 3.5 46.1 11.8 50.8 56.8 698.6 1074.11123.91107.0 0.88 239.1 239.4 240.4( 5.18 3622.1 798.9 4227.2 649.2
2020-02-03 13:12:30 11.8 8.0 3.8 217 6.8 7.1 0.2 1.1 27.4 33.1 5.6 Tl 34.4 1.4 30.8 el 46.1 11.6 50.8 57.5 700.7 1075.21126.51109.2 0.88 239.1 239.3 240.5| 5.21 3647.8 825.8 4254.8 653.5
2020-02-03 13:12:20 11.8 8.0 3.8 2.7 6.9 7.1 0.2 a5 | 27.4 33.1 5.6 17 34.3 13 30.8 3.6 46.1 11.7 50.8 57.1 702.2 1076.51128.01111.4 0.88 239.1 239.5 240.4 5.19 3646.8 825.5 4255.1 653.5
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5 Equipment design conditions

Unknown.

5.1 Chiller name plate

MACHINE 19XR - 8181567EMSS2 3107074365
COMPR

[COOLER |81

CONDENSER | 81 7

240 18s. 1061 Kas
R-184A FIELD  CHARGED
~COMPRESSOR MOTOR DATA
VOLTS/PHASE/HERTZ  415/3/50 AC
RL AMPS 1207 LR AMPS Y 2505
OLT AMPS 1803 | LR AMPS D-8240
MAX FUSE/CIRCUIT BKR 2500
MIN. CIRCUIT AMPACITY 1508
/o TEST PRESSURE 204 PSI_ [ 1407 KPA
o DESIGN PRESSURE 185 psi__ | 1276 KPA
(7 WATER | 150 P8l KPA

E
i
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5.2 Site pictures
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