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Existing 40,000 sq ft Store in Northern California

2 R507 medium temp racks with loop piping and air-cooled condensers
+ Existing 2004 racks running without issue
+ Cases were updated during remodel and most of the open case have doors added

1 R507 low temp rack with loop piping and air-cooled condenser

+ Existing 2004 rack requiring higher than normal maintenance
+ Cases are original 2004 with maintenance issues
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Other issues:
« Existing 2004 RTU’s running on R-22 and past their useful life
« Existing 2004 exhaust fans and makeup air units are experiencing maintenance issues
« Existing 1992 main air handler 5H compressor failed
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Remodel scope:
Convert existing medium temp mechanical to R-448A
Replace medium temp condensers with Adiabatic condensers
Replace Rear load dairy cases with walk-in doors
Close 46’ of open case with doors
Replace low temp rack with cascade CO2
Replace low temp glass doors, ice machines, blast chiller, and walk-in coils
Replace main air handler with roof mounted desiccant system that will handle 100% of the
makeup air and has heat reclaim coils
Replace RTUs with new reheat units
Replace exhaust fans and makeup air units with new ECM or VFD units

Replace Einstein medium temp rack controls with new E2 controllers

Replace existing HVAC Metasys controls with E2 controller. Control/monitor all HVAC
equipment and implementing demand ventilation controls that reduce exhaust and outside
air requirements

Replace exterior lighting with new LED package

Commissioning/Lockdown

v  ColdlLoop™ CO2 Subcritical System




Reduce load on existing medium temp rack by adding doors. Then used excess capacity

for cascade CO2 low temp system.

REFRIGERATED FIXTURES & WALK-INS SYSTEM LOADS DEFROST REQUIRED LINE SIZING TEMPERATURE Oty Of - Total 115v/1ph Case Elect - Elect. Defrost -Total Coil Elect. -
Sys |1276D(| 107 |&MD/| 67300 CreD Total Gase/Cail Cail | Cail ™ Bun/ | Total Evap |Disch| Defr Defr Ref.lines | Suction | Liguid | Suetion CONTROLS EMS | ConstantOn | Cycing 208w Defrost God Fans
Rack 2 | Len | Wid | Hgt |SaFt| 472D | Wge Make Description Refrig | FuDr Model ay | TD. Model  [Fupr.| (gruM) [ Tons |Temp|Temp| Type | Time | Tem | Type | wE) | Lime | Line | Riser (Nj=New (Rj=ReuseRelocate Existng (EFExising | Probes | Fans | ASH | ASH | Lights | Other [ 1Ph 3Ph Amps | Dim Pan | Vats Remarks
(N) - NEW. (E) - EXISTING (R) - RELOCATED - (M) - MODIFIED
A |3 1 ZERQ-ZONE ICIFF REACHHN (N) T4 | 21 RHZC30T 108 | 23220 | 184 | 46 | 12 | ED |1X45 | TEMP | BR. [ 8 38 58 (N) TEMP PROBES, CASE CONTROLLERS BY MFG. 5 |&8a 1060 | 315 6312 (N) CASES, BR. LINES & CONTROLS
a2 | 2 2 ZERO-ZONE IC/FF REACHHN (N) 7% [ 18 RHZC30T 1oz | 18840 [1es [16 | 2| e [ixas [ EwP | BR [ 8 38 58 {N) TEMP PROBES, CASE CONTROLLERS BY MFG. A 1874 | 270 3121312 (N) GASES. BR. LINES & CONTROLS.
A3 ZERO-ZONE FRZFOCD END CAP {N) T4 | 2 RHZCI0T s | 2130 [o018 | 7 [ 3| e [1xas5|TEmP | BR [ 12 EE a8 (N) TEMP PROBE, CASE CONTROLLER BY MFG. 1 0.60 105 | n.an 800 (N) CASE, BR. LINES & CONTROLS.
M ZERO-ZONE FRZ FOOD END GAP {N) 74 2 RHZC30T 085 | 2130 018 | 7 | 3 | ED |1X45 | TEMP | BR N i 308 £ (N) TEMP PROBE, GASE CONTROLLER BY MFG. 1 0.0 1% ) 0w 0 {N) CASE, BR. LINES & GONTROLS.
A5 SPARE 44
(N)R-Ta4 A SPARE 44
CASCADE [ 1 ZERO-ZONE FRZ FISH REACH-IN (N) [ 5 RHZCI0T win | smso Jo42 [ 7 [ 3| eo [ixas|EwP| BR [ 172 38 38 (N) TEMF PROBE, CASE CONTROLLER BY MFG. 1 1.50 484 | 078 2000 (N) CASE. BR. LINES & CONTROLS.
RACK A" A8 SPARE 744
IN EQUIP. ) TRAULSEN BLAST CHILLER (N) T4 TCBIH 18700 | 156 | -10 NA BR. N 8 38 58 (N) CONTROLS BY MFG SEE MFG. SPECS (N) CHILLER, BR. LINES & CONTROLS.
ROOM A0 HOWE 1CE FLAKER (H) 744 4D00RL 34100 [ 284 | 5 NA BR. ™ | 18 12 8 (N) CONTROLS BY MFG (N} FLAKER, BR. LINES & CONTROLS.
EIEEERE BOHN GROCERY FZR (E) T4 LLEC-138 (N) 1 [753| FacToRY 10246 |05 [20 [ 2| e0 [2xm | EmP | BR ) 58 38 ] (N) TEMP PROBE, COIL CONTROLLER BY MFG. 1 1570 200 208V [ (EM) WALKN, (N) COIL, BR. LINES & CONTROLS.
Mz |2 |68 BOHN BASEMENT FRZ E) T4 LLEC-1368 (N) 2 | 734 | FACTORY 19966 | 166 | 20 | 12 | ED |2X30 | TEMP | BR. (] 1L 38 58 (N) TEMP PROBE, COIL CONTROLLERS BY MFG. 1 1877157 400 208V | (EM) WALKN, (N) COILS, BR. LINES & CONTROLS.
[XE) SPARE T4
A RACK "A” MAIN 744 135382 [ 1128 [ 20 MaN [ ) [ 1aa 58 [
150273
815 | 1 2 HILL-PHOENIX SERVICE MEAT (E) 4434 | 28 52560 265 | 10220 [ 085 |20 [ 26 | OT [1x60| TME | BR E) T8 12 58 RE-USE EXISTING 1 8.00 482 [ 1500 ADD TEMPERATURE PROBES.
Blg | 1 HUSSMANN M.D. MEAT E) 448A | 12 | COXLEP WDRS 484 | 5810 |48 [ 28 | 31| oOF [3xe5| TME | BR E) 8 12 8 RE-USE EXISTING 1 1.80 231 NO CHANGE
B17A 1 2W | HUSSMANN SERVICE FISH (N) 44aa | 1w DSFN sp0 [ o041 |3 [ 32| of [axe| TmE | BR [ 58 38 58 (N) TEMP PROBES, (N) 555V AT CASES 3 |ae0| om0 15.00 (N) CASES, BR. LINES & CONTROLS
8178 1 HUSSMANN ‘SERVICE FISH (N) s | 8 Qv 405 | 2430 (o020 [ 0 [28 | ot [axes[Tme | BR ™) 52 E 102 (N) TEMP PROBE, SSSV AT CASE 1 505 058 [ 1500 (N) CASE, BR. LINES & CONTROLS
8178 1 HUSSMANN SMOKED FISH N) wa] 8 1DD6SU w0 | 270 o232 [35 [ o [ixan[TmeE | B8R [ 53 38 112 (N) TEMP PROBE, LLSV AT CASE 1 0.80 0.7 (N) CASE. BR. LINES & CONTROLS
817 NiA 5YS B17 SUB-MAIN (ER) 4484 10050 | as4 | 20 SUB_| (ER) | 118 ] [ (E) MAIN LINES RE-USE
B18 SPARE 4484
810 SPARE 4488
820 1 HUSSMANN WINE (EM) 484 | 8 [ RGD-3083 WIDRS eoo | 3600 [o30 [ 20 [28 [ of [axm[mme | & [ &) 58 38 102 (ER) PROBE, LLSV AT CASE 1 0.60 1.00 (EM) CASE, ADD DOORS, (ER) LINES & CONTROLS.
B21 1 HUSSMANN SUSHI E) 484 | 8 Q35 085 | 7880 | oes |20 [ 24 | oT [4x30| TME | BR E) T8 12 58 RE-USE EXISTING 1 043 156 | 15.00 NO CHANGE.
B2 HUSSMANN SUSHI STORAGE (E) 4438 | 4 SPECIAL 200 800 007 | 20 |30 | or [ax30| TME | BR (E) 2 12 E) RE-USE EXISTING 1 NO CHANGE.
2 | 1 HUSSMANN SERVICE DELI E) I QiDs 660 | 7e00 [oes [ 20 [28 [ ot [ax#s5[TmE | Br () 78 112 58 RE-USE EXISTING 1 0.6 117 [ 1500 NO CHANGE.
824 1 HUSSMANN SANDWICH STORAGE [E) 4484 | 4 SPECIAL 200 | 1800 013 |20 [ 30| OT [4x30| TME | BR E) ) 12 B RE-USE EXISTING 1 NO CHANGE.
B2 1 HUSSMANN BAKERY M.D. (E) 48a | 8 ISLA-IM-04 950 | 7800 [ oe3 [ 24 [ 30| of [exes| TmE | BR E) T8 ] 58 RE-USE EXISTING 1 124 20 NO CHANGE.
s | 1 HUSSMANN SERVICE BAKERY [E) HaA | 12 568 566 | 6780 [o0s7 |2 [ 30| of [sxa | TME | BR [5) 8 12 58 RE-USE EXISTING 1 an 21 [ 1500 NO CHANGE.
B27 SPARE 4434
B2 1 AMTEKCO OLIVE BAR (€] 4| 8 SPECIAL 203 | 642 |05 [ 2 [ 30| of [ext5| TME | BR E) 5§ [} 58 RE-USE EXISTING 1 NO CHANGE.
Bl | 1 1 HUSSMANN 5.5, CHEESE (E) s | 20 Q1-s5 st | 1400 [oes [ 20 [28 | or [exao[Tme | Br (€ 78 112 [ RE-USE EXISTING 1 072 116 NO CHANGE
EXISTING B30 SPARE 448
FARALLEL | B3 2 AMTEKCO HOTICOLD BAR (E} s | 18 SPECIAL 15 | 3126 | 026 | 25 | 35 | OT |&x15| TME | BR I3 58 [ 102 RE-USE EXISTING 1 NO CHANGE.
RACK 8" 832 2 AMTEKCO SALAD BAR (E) s | 18 SPECIAL 740 | 11844 (oo | 25 [35 | or [exis[TMeE | Br () 78 112 [ RE-USE EXISTING 1 NO CHANGE
IN EQUIP. B33 1 HILL-PHOENIX CHACUTEREE () 48| 8 GMD 650 | 3800 [ 033 [0 [28 | of [23xe5| TME | BR E) 5§ 12 1i2 RE-USE EXISTING 1 0.3 080 [ 1500 NO CHANGE.
ROOM BM AMTEKCO ICED FOOD BAR (E) 4484 | RREG SPECIAL 5188 | 043 | 25 | 35 | oT [sx15| TME | BR E) 58 12 58 RE-USE EXISTING 1 NO CHANGE.
836 1 AMTEKCO BURRITO BAR (E} 434 | 8 SPECIAL 240 | 6788 |07 [ 2 [ 30| or [axes|TmE| BR =) I8 12 58 RE-USE EXISTING 1 HO CHANGE
838 AMTEKCO JUICE BAR (E) 443A | IRREG. SPECIAL 3800 033 | 35 | 35 | oT |85 | TME | BR E) [ 12 1i2 RE-USE EXISTING 1 NO CHANGE.
837 SPARE 4484
B33 1 HUSSMANN JUICE END CAP [EM) 448A | 6 | RGD-3063WORS 600 | 3600 [030 |20 |28 | or [4x30| TME | BR. | (ER) | 58 12 [ {ER) PROBE, LLSV AT CASE 1| os0 100 (EM) CASE, ADD DOORS, (ER) LINES & CONTROLS.
B3 1 HUSSMANN LUNCH MEAT END CAP (E) 4484 | 8 | DAXULEP WIDRS 508 | 3408 (028 | 2 [30 [ o [axas[Tme | BR ™) 53 12 ] RE-USE EXISTING 1 0.7 153 NO CHANGE
B840 1 HUSSMANN VITAMIN END CAP (EM) 484 | & [ RGD-3083WIDRS eoo | 3600 (o030 [ 20 [28 [ of [axm[mme] R [ @r) [ 8 [ 112 (ER) PROBE, LLSV AT CASE [ X 100 (EM} CASE. ADD DOORS, (ER) LINES & CONTROLS.
B41 SPARE 4484
B4 1 HUSSMANN M.D. MEAT WIDRS (E) ] @ DGL WIDRS 527 0z [2 [ s ] or TME | BR =) 53 ] 10 RE-USE EXISTING 1 078 153 NO CHANGE
B43A 2 [ HUSSMANN BEVERAGE WIDRS () 448A | 22 | DBXULEPWDRS 568 ERERED K T™E | BR E) 8 iz 78 RE-USE EXISTING 3 |3l 450 ADD TEMP PROBES.
B3 | 1 2 HUSSMANN DAIRY/DELI WIDRS (E) 4434 | 28 CEXLEP WIORS 484 143 | 2 | 3| of TME | BR E 8 iz 8 RE-USE EXISTING 3 [ 420 537 ADD TEMP FROBES.
B [ 2 HUSSMANN DAIRY/DELI WIDRS (E) A CEXLEP WIORS 484 120 |3 | | of TME | BR E 8 12 B RE-USE EXISTING 3 [4m0 6.15 ADD TEMP FROBES.
847 | 1 1| HusSMANN MLD. FISH WIDRS (E) 4aa | 15 DBL W/DRS 527 088 | 2 | a1 | or TME | BR E) 78 17 i RE-USE EXISTING 1 1.80 231 ADD TEMP PROBE
B4 | 1 2 [ 1 HUSSMANN PROI (M) 448A | 34 | CGXLEPWIDRS 434 137 [ 2 | 11| o7 TME | BR. ©® | w8 | um 78 {N) PROBES, (E) LLSV AT CASE 4 |4 880 (EM) CASES, ADD DOORS, (ER) LINES & CONTROLS.
850 | 4 HUSSMANN PRODUCE (E) 43a | 48 CAXLEP 1424 570 |2 | o | of TME | BR. (E) T8 12 58 RE-USE EXISTING 1 730 FET] ADD TEMP FROBES.
860 KRACK BAKERY COOLER (E) 4484 HCBA-11188 (E) EXIST. 085 | 28 | 38 | of TME | BR. E) 78 12 78 RE-USE EXISTING 1 420 115w [No cHANGE
[ SWEP RACK 'A" THR 4484 [
B RACK "B" LOAD 4484 87| 2
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System Diagram

MEDIUM TEMP SUCTION LOOP SYSTEMS
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Lessons Learned

Coordination for CO2 equipment required extra time.

+ Adding desuperheater loop to condenser

« lIlce machines

Controls install and coordination

« Case controls

« Cascade heat exchangers

Must include energy design initiatives (ie. CTC, Adiabatic, Commissioning, etc.) to achieve energy parity

Total
Weeks

Average Store

Start Date | Updated POST Weekly Average Weekly Savings Ext::lr::‘l:::ed Energy Extrapolated
for Energy Week # Savings kWh % Post Lockdown Rate Annual

! Energy Savings kWh .
Post X.XXS/kW
Analysis Date Project Complete @ 100% S/ Savings $
Lockdown ]
Works

Circuit Project Project End
Group | Start Date Date

Circuit Name

02/01/19 11/10/19 01/01/18 12/29/19 8 5596 15.0 290992 $ 0145 $ 42,193.84
[RackA W 02/01/19 11/10/18 01/01/18 12/29/19 8 153 6.3 7956 $ 0145 $  1,153.62
Refrig 02/01/19 10/01/19 01/01/18 12/29/19 13 524 15.5 27248 $ 0145 $  3,950.96
Refrig 02/01/19 10/01/19 01/01/18 12/29/19 13 1614 49.1 83928 $ 0145 $ 12,169.56
Lights 04/28/19 06/07/19 01/01/18 12/29/19 30 1443 34.8 75036 $ 0145 $ 10,880.22

Commissioning Savings Range -4% to 31% Average 9.3%

Rack C Power Calculations % Reduction % Range Rack B Power Calculations % Reduction % Range
Base Power % 100.0% Base Power % 100.0% .
Load Reduction % for RLDY 79.0% 21.0% Load Increase (tHr 51%-14% cTc) 137.0% 37.0% .
Commissioning Reduction 71.7% 9.3% . | Commissioning Reduction 124.3% 9.3% .
Refrigerant Reduction 64.5% 10.0% 5% to 15%. | Refrigerant Reduction 111.8% 10.0% 5% to 15%.
Adiabatic Reduction 56.7% 12.0% . | Adiabatic Reduction 98.4% 12.0% .
Calculated Reduction 43.3% Calculated Reduction 1.6%

Actual Reduction 49.1% Actual Reduction 15.5%

5.8% Better than calculated 13.9% Better than calculated

Rack A Power Calculations % Reduction % Range
Base Power % 100.0% .
Load Reduction % for RLDY 90.0% 10.0%
Actual Reduction 6.3%
Actual % of Base 93.7%

-3.7% Less than calculated




Possible Future Project

Convert medium temp to cascade CO2 (90% Natural Refrigerants):
Set new cascade CO2 rack where original low temp rack was and use rack C for cascade

All walk-ins could be swapped with coil replacements for initial load
System could be swapped over during remodels or as needed
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SEER?

"Where sustainable refrigeration &
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Systems Division

Zero Zone, Inc.
6151 140th Ave. NW
Ramsey, MN 55303
Phone: 763-398-1996
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