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New Seasons MarketNyberg River Store

Executive Summary

Therefrigerationsystem installed at th&lew Seasons Market locatedTimalatin, Oregon wamonitored by the
ClimaCheck Analyzbeginning February 21, 2017 to March 16, 2017. The purpose of the measurement was to help
the customer understand how thsystem is currently @gating and understanding how much this system is using
kwh demand.

The date which was chosen to focus on was Maréhatt5.1:09 am. There is no specific reason for this time, other
than it representative of a normal business day.

The total energy consumption for this plant is on average 600 kWh pefMiBganpressors 300 KWH LT
compressors is 200240 kWh Evap Tower 101240 kWH.

TheLT and MT systems do not have consistent stable operalibis icaused by thgoor fanoperation in the
evaporativecondenser The condensing strategy of the condenshouldbe looked at as condensing t@@rature

fluctuates 1620F. here is a significant amount of savings that can be achieved by correcting this operation. For every
1Fdegree ofreduction in condensing temperature will result inte2% lower energy consumption.

Further evaluatiorshouldbe taken on the mechanical devices for each chiller and the subcooler for the LT rack. It is

not 100% clear if these devices are workinglasigned or if there are upgrades needed to improve the efficiency of
operation.
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Background

This report$ based on the operation of both the LT and MT Radatédd at the New Seasons Market located in
Tualatin, OregonThe report wilbutline current operation and any deficiencies identified from our monitoring.

1. System Design

Nyberg RiverMedium Temperature refrigeration is provided by a muthmpressoisystem witha secondary glycol
loop circulated thru all MT Cases. Thes temperature refrigeration is provided by a standard matiimpressor DX
rack with a sub cooler heat exchanger cooled by the MT rack. Eacis iad&pendently controlled by an Emerson
CPC controller.

Medium Temperature Compressors Low Temperature Compressors

Copeland Discus 3D3DSDS12ML-TFD-( Digital [Copeland Discus 2D2DL3F20KL-TFD-C41
Copeland Discus 4DADJNR28ML-T SK-( Copeland Discus 3D3DBDF33KL-TFD-C41 Digital
Copeland Discus 4DADRNR28ML-TSK-C55 Unloader| Copeland Discus 3DBDF3F40KL-TFD-C41
Copeland Discus 4DADIJNR28ML-TSK-(
As noted above, each rack has a digital uderawhile the MT has a secondary mechanical unloader on compressor
three.

Both Racks use a water evaporatoandenser

1.1 System Layout

1.1.1 Medium Temperature Rack

Selected Process: Nyberg Rivers MT (EES001#6)

fime for last recieved data: [RELE L SN I NoData alarms in last 30 days: 0 | Refrigerant:|R404AMIX | Page Updated at: [23:11:00 Unconfirmed alarms: [No TypelD=T870

Cond. =725 °F

. B=—<
J@ }p

307.4°F

El Powar =5.3kW

Suboool =24 °F L] Evap. ~i09°F
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Ib ==

From LT

\l Subcool
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1.1.2 Low Temperature Rack

Selected Process: Nyberg Rivers LT (EESO0

: displayed data; 15/03/2017 12:05 | NoData alarms in last 30 days: 0 | Refrigerant: E{@gﬁ@ji Page Updated at: ‘1@7017727?1 \ Unconfirmed alarms:

>>£
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2. Energy Consumption

2.1 Energy Consumption Medium Temp - Total

In the following graph; shows ambient temperatureed lineis energy signature at prevailing outdoor
temperature.Red barsare measured energy consumptioBvaporation toweand mediuntemperature compressors
are included in théV T total. At the beginning of the monitoring the system was using 400kWh on average. After
March 7" the usage increased to 500kWh on average. Ambiemiperature doesontribute to this increase.

Selected Process: Nyberg Rivers MT (EES001#6)

Time interval to view / resolution Date in interval
Opay  Oweek OMonth @ Year 31/03/2017 e
~ ~ ~ £ 5 Unconfirmed
Hour @® Day O Week O Month Refrigerant: S IO
@ KWh O Mcoz [ Show sub categories
Some PreOpt data is missing. Using actual consumption instead
Create chart
Outdoor max temp Outdoor avg temp Outdoor min temp Eneray ¥ suansture stat Signature nom 1 Sundays
1 1 ¥ Tot 1
+ oooxcwn — ¥ EreCot Eneray signature _apF
S00KWh
|- 60°F
800KWh —
L a0°F
T00KWh
£00KWh | 20eF
£00KWh
< R 3 B N N & -  loF
400KWh —
200KWh e
200KWh
L -a0°F
100KWh
-38 L 20tF
OKWh l . .
T T T T T T T T T
20022017 23022017 26022017 01032017 04032017 0732017 10032017 13032017 16032017

2.1.1 Energy Consumption Medium Temp Compressors

Energy consumption can be separated between compressors@amdienserfans.The kelow graphshows theenergy
usagefor the compressors. During this period it is shown that the compressors use the majority of the energy usage
with an average daily usage of 300 kWh per day. The same increase of usage is shown fron{'Xeticé &nd of

the monitoring period.
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Selected Process: Nyberg Rivers MT (EES001#6)

Time interval to view / resolution Date in interval

Opay  Oweek OMonth @ vear 311032017 i} Olinterval 2
firm
Hour @®Day  Oweek OMontn Refrigerant; RAG4AMIX U"mra‘;::: No
@rwn O Mcoz [ Show sub categories [Osub categories as columns

Compessor Energy

Energyinintenval

Stat signature
PreCpt signature
Nominal signature

Create chart

Some PreOpt data is missing. Using actual consumption instead

erg Rive

B cutsoor max temp ¥ outdoor avg temp B Outdoor min temp Energy Signature stat Signature nom 1 Sundays
1 1 1 Como 1
+ oooiwn — ¥ EreOpt Energy signature. T
1
S00KWh
L eorF
800KWh -] T o™ — <
o = AR = e M
% | - ..  —— - L s0°F
00KWh | 20F
500KWh
G
400KWh
- o | = B
200KWh * = @& & |--20°F
| pe— = = =
200kWh .
L 0'F
100KWh ]
L 20F
OKWh | L] ]
T T 1 1 T 1 T T 1
20022017 23022017 20002017 01032017 04032017 07032017 10032017 13032017 16032017
2.1.2 Energy Consumption of Evaporation Condenser
Energy consumption is between 1Q@40 kWh.
Selected Process: Nyberg Rivers MT (EES001#6)
Time interval to view / resolution Date in interval
Cbay Owesk  Omonth @ Year 31/03/2017 iz Ointervai 2
Hour @Day OwWeek OMonth Refrigerant: RAO4AMIX Um:;::j No
@kwn O Mcoz [ show sub categories [Jsub categories as columns
Used for energy signature
by CandenserEnergy
seat signatre [
PreCpt signature ome PreOpt data is missing. Using actual consumption instead
Nominal signature [
Create chart
Energy Signature stat Signature nom 1 Sundays
Aux 1
~30°F
L eotF
= = e T s N L a0°F
L 20°F
oF
b3 - B2
¥ =
L 0°F
L] F
T T T T T T T T T
20022017 23022017 26022017 01032017 04032017 07032017 100032017 13032017 16032017
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2.2 Energy Consumption z Low Temperature Compressors

Shown below, the Loviemperature compressors appe@arconsume the same amount of energy on a daily basis. Average
use ishetween200¢ 240kWh per day

Selected Process: Nyberg Rivers LT (EESO01#7)

Time interval to view / resolution Date in interval
Opay Owesk OmMonth @ vear 01/0412017 = Ointerval 2
N ~ ~ Unconfirme:
Hour @Day Oweek OMonth Refrigerant: RAGAAMIX e o
@kwn O Mcoz [ show sub categories [Jsub categories as columns

Used for energy signature
T BOEER  Otrery ax
5383 KWh 5389 kWh 0kWh
0kgC02 0kgC02 0 kgCO2

5388 kWh Some PreOpt data is missing. Using actual consumption instead

Nominal sigs

Create chart

P Outdoor max temp ¥ outdoor avg temp Outdoor min temp Ener ¥ siansture stat Signature nom 1 Sundays
1 1 1 1

IB'LZ

sa0icwn —, (2 BreOot Eneray signature. g
oown- -

400KWh
280KWh ]
360KWh ]
240KWh
2320KWn -] | s
300KWh
280KWh
220K | 248 [F20F
240KWh
2l ———8—w—E—f—2 N B ¥ 8§ 8§ 8 88§ & § ¢ 8 8 B ——— |
200K -]

180KWh
180KWh — | e
140KWh

120Wh
100KWh
20KWh
EOKWh

40KWh - -20°F
wa
. = . -

0KWh
T T T T
20022017 o017 28022017 01032017 04032017 7032017 10032017

|- C0°F
52,38

T
16032017

3. Unstable Fan Control

In the following graph it is shown the fan control and how unstable it is. It will be shown in the following sections h@ this f
control is creating amnstable operationn both systems. As shown orangethis unstable operation affects the whole
system,and decreases its reliability.
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Day to show Time to show Period to show ¥ Max Left ¥ Min Left

15/03/2017 B (2400 [¥][2sn  [¥] 60 -20

Nyberg Rivers MT 14/03/2017 23:59:00 to 15/03/2017 23:59:00
60 -

50

30

20

-10 -

Mar 15 03:00 06:00 09:00 12:00 15:00 18:00 21:00

—— Power input SecW —— Power input Comp.

ClimaCheck

4. Medium Temperature System

Belowthe Medium Temperature rack is in a constant stage of temperature and pressure chaihgesystem does not
achieve a stable operation during the 24 hours outlined in the this graph.

Nyberg Rivers MT 14/03/2017 23:59:00 to 15/03/2017 23:59:00
250

200 l

iy

)

MR
"b"""” CAPEET e L U 0 A Mv

e
50 PP R ot "\v—»»\*ﬁ,,nJWN*WN&waw«WWﬁWWWm,@@WM'

W

e
LIRS SE N
e pihe

T A AR 0 WA~ g o ;
""W“W‘"ﬁ‘ Lt At o b
i N 4"0!‘“”‘ Y TR b1y | \

er | ” L\ )
T

L

- Ref Suction 1 ~ Ref Suction 2 - Power input SecW - Power input Comp.
~—— Ref Comp 1 out KLU Temp «— Ref Comp 2 out —— Ref Comp 3 out
~ Ref Comp 4 out - Ref High press. - Ref Low press. - Ref Cond

- Ref Evap - Sub cool total - Super heat - Outdoor temp

- Ref Comp in « Ref Comp out «— Ref Cond in - Ref Exp. Valve in

ClimaCheck
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4.1 High Condenser Approach

There is darge difference between the condensing temperature of the MT system and the outdoor temperature, as
shownbelow. The condensing temperature ohe LT system behaves similaty increased condensing temperatuae
seenbelow sigificantly increases the power consumption of the system.

Chart1 | Valuestoshow Chart1 | Chart2 | Valuestoshow Chart2 |

Day to show Time to show Period to show Y Max Left Y Min Left
1510312017 Bl2e00 [F][2an  [¥] [0 | o |
Nyberg Rivers MT 14/03/2017 23:59:00 to 15/03/2017 23:59:00
100 -
90
| AL
| Ref Cond: 83.8 °F
80
70
60
| Outdoor temp: 53.6 °F |
50
40
30
™
20 + {| Power input Comp.: 19.9 kW
10
0
Mar 15 03:00 06:00 09:00 12:00 15:00 18:00 21:00
~ Power input Comp. 19,9 = Ref Cond 83.8 Outdoor temp 53.6

ClimaCheck
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4.2 High Discharge Temperature on Compressor one.

GCompressor 1 of the Mdium Temperaturesystem isa digitally controlledcompressor. This compressor is showing higher
than normal discharge temperatureAdigital discus compressavill have up toa 15-20F higher discharga low load This
compressor is showing at times a 50F higher dischadjeating low efficiencyThis with the small changes in the total
O2 YLINB & a 2 NRia likelyauSeN by fths turtiiig near minimum capacity for long periods ofttiigh reduces the
efficiency of the compress@nd higher temperatures increase stress on compressor and@italcontrolsshouldbe looked at
closerto see how compressor 3 is interacting with comp 1. Compressor 3 imaskanical unloadeand could becausing
compressor 1 to run so hott should also be noted that the Compressor 3 discharge temperature is notadggas much
as the others, when turned off.
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