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Project 
Team 
Host Facility: 
• Waldbaums/A&P
Project Sponsors: 
• NYSERDA 
• KeySpan Gas R&
•  Oak ROak  idge  National LaboratoryRidge National Laboratory 
• National Renewable Energy Laboratory
Others:Others: 
• Exergy Partners, AGA, GTI  



OverviewOverview 
• Benefits of this CHP Application 

– desiccant dehumidification pprovides summer
time thermal loads 

– winter-time spp ace heatingg  loads are also
significant 

– highly repeatable application, 1000+ 
supermarkets in NY State 

• Installation Desiccant Equipq pment
– some details of the store and CHP design 
– monitoring pg plans

• Initial Performance Predictions 



i i lH k i 
The CHP Concept 
Heat recovery makes on-site power generation practical 
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Thermal Recovery Efficiency (% of gas input) $0.65/therm & $0.10/kWh 



CHP in 
Supermarkets 

• Peak demand is 400­
600 kW for typical store 

• Significant space heating loads due to 
refrigg erated dispplayy  cases

• Desiccant dehumidification is widely used 
in  supermarketsin supermarkets 
– more than 1,000 desiccant units in US stores 

• G  d b l  b t  th  l  dGood balance between thermal and 
electrical loads 



A&P 
Supermarket 

• “New” Waldbaums supermarket in 
Haupppp augg e,,  NY

• 57,000 sq ft facility opens in July 2002 
• One •  HVAC unit (Munters DryCool) serves One HVAC   unit  (Munters  DryCool)  serves 

main sales area 
– heah ti  ting, coolling i   e&  d  h  idifi ti  & d humidification 

• electric is LIPA / gas is KeySpan Energy 



Munters 
U it  Unifin HX Unit 

Capstone 
C60Gas 

Compressor 

CHP  CHP SystemSystem 

•  Capstone 60   kW MicroturbineCapstone 60 kW Microturbine 
• Nat. Gas Compressor (scroll) 
• Unifiifi n Heat Exchhanger 
• Hot Water Coils Installed in 

Munters Unit 
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Overall Layout 
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Rooftop-Mounted 
SkidSkid 

Capstone 60 
(77" x 30") 

electrical 
277 Volt, 4-wire 
(100 amp) 

3/4" 

gas connection: 
(JIC) AN-12 37o or 
3/4" TPI female 

NEC 
Disconnect 

~
68

in
 

48 in. m
in 

electrical 

3/4 TPI female 

2" welded 

1/4" purge 
vallve 

High Press Fuel Kit 
valve, regulator, purge, filter 
1/2" NPT female in & out 
507849-100 

Unifin HX 
(47" x 35.5") 

Fuel 
System 

(24" x 46") 

28 in. min 

480 V, 3-wire 
20 amp breaker 

1" ball vallve 
2 welded 

pipe 

gas connections: 
inlet  1" NPT female 
outlet 3/4" NPT female 

gylcol 
piping 

electrical 
480 V, 3-wire 
7 FLA 

NEC 
Disconnect 



   
 

  

  

 

 

   

 

 

 
 

 

Heat Recovery System 
Hot water coils installed in Munters Unit 

Regeneration 
Hot W ater Coil Supply Air 

Des 
Unit 

Hot W ater  Coil 

Regeneration 
H t  W  t  C  il  

Supply Air 
Hot Water Coil 

Expansion Tank 

Unifin HX (w/ pump) 

Supply Air 
Hot W ater Coil 
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Hot Water Coil 

2" Victraulic Pipe or Copper 

Coil Inlet/Outlet 
2" NPT female 

3-way valve 

Inlet 
(drain plug inside) 

Outlet  
(vent inside) 

"Charging 
Port" 

Unifin HX (w/ pump) 

glycol 
piping Coil Inlet/Outlet 

1.5" NPT female 
HX Inlet/Outlet 

2" - Style 75 Victraulic 

Tee and 1.5" Ball Valve 
for Flow Meter 

(supplied by CDH) 

HX 

turbine 
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Munters HVAC Unit 
Provides Heating, Cooling & Dehumidification 

Regeneration 
I l  t  

DX 
Coil 

Regen 
HR Coil 

Inlet 

Heating 
HR 
Coil 

Supply 
Fan 

Gas 
Burner 

Des 
Wheel 

Gas 
Furnace 

Compressors 

Supply60 tons of cooling pp y 
Air Return 

Air 

g 
1.2 MMBtuh heating 
263 lb/h dehumid 



CHP System Summary 
• CHP System sized for thermal loads 

 provide 60  kW  of kW  baseload power – provide 60 of  baseload power 
– grid-parallel operation only 

may consid er sch ed uli ng t urbi ne operati f– id h d li t bi tion for 
periods when heat recovery loads are low  

• S t  h t  hSystem can use heat recovery when 
available or Munters systems: fully 
red d  tdundant 



Predicted Thermal Loads 
• Use experiences from other supermarkets to 

 predict t  hermal loadspredict thermal loads 
– supermarkets typically have higher heating 

loads  than  other commercial applicationsloads than other   commercial  applications 
(balance points of 55-65°F) 

 desiccant d–  ehumidification starts with ambientdesiccant dehumidification  starts  with ambient  
humidity levels above 60 gr/lb 

•  Detailed  HX “effectiveness”   models • Detailed HX effectiveness models 
developed and used to assess system 
performanceperformance 
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Heat Recovery PerformanceHeat Recovery Performance 
Space Heating 

• heating capacity 
~300 MBtu/h 

• heats 20,000 cfm
from 60 to 75°F


• entering fluid 
temperature is 
120-140°F 
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Desiccant Regeneration 

• preheats air before 
regen burner 

• desiccant wheel 

needs 250°F
 

•	 ~330 MBtu/h 
• heats 2,850 cfm 	

f 90 170°Ffrom 90 to 170°F
•	 entering fluid 

t t itemperature is 
220°F	 



 

  
 

 
 

 
 

 

 
 

Munters Unit 

Turbine 
Exhaust 

Space 
Heating 

Turbine 
Exhaust 

550°F 

Capstone 
Microturbine 

Heating 
Coil 

Regen 

Unifin 
HX Capstone 

Microturbine 

DH Wheel 

Fresh Air 

Process g 
Coil Process 

Air 

Alternative System Options 
Unifin HX Option Direct Exhaust 

• fluid  HX approach fluid HX   approach • exhaust from 60 kW 
better matched to microturbine is good 
space heating and match for desiccant 
regen loads regenerati ion 

m  at • only meets ½ regen • 1,100 scf
550°F load 



 

Annual Heat Recovery Impact 
• Used typical year weather data for 

NYC/LaguardiaNYC/Laguardia 
• Looked at both Unifin and direct exhaust 

optition 
• Unifin approach better for space heating 

(most important in this climate) 
Annual Results 

 Heating Dehumidification Total
 therm Coss  thermt  Cos Ts  hermt  Costs 

Base Case (no HR) 15,923 $12,738 6,713 $5,370 22,636 $18,108 
Unifin  HX  2,464 $1,971 3,462  $2,769 5,926 $4,740Uni
Dire

fin 
ct Ex

HX 
haust 

2,464 
5,363 

$1,971 
$4,290 -

3,462 
-

$2,769 5,926 
5,363 

$4,740 
$4,290 

Notes:  Gas costs - $0.80/therm 
 



Field Monitoringg 
• P

if h l d l i f
lan to install data logging equipment to 

quantify thermal and electric performance 
– electrical turbine output (kW, amps, volts) 
– thermal output of 

Unifin HX (flow, ΔT) 
– turbine exhaust 

(T, static P, flow) 
– desid i  ccant/HV/  ACA  uniC  t i

performance (T, RH, kW) 



  
 

  

 

   
 

 

CHP Monitoring Points 
Exhaust 
Gas 

TEXH1 PEXH 

VEXH 

TEXH2 

Unifin Heat 
Exchanger 

Gas 
Compressor 

SUD 

Capstone 60 
Microturbine 

g 

To Regen  
HR Coil 

IUP 

WT 

Gas 
To Heating 
HR Coil 

TGL TGEWC 

FGC SV 

Line (½ psi) FGLY 
Main 480V 

Panel WU 



 Future PlansFuture Plans 

• Finish installation and commission systems 
in Julyy 

• Install and commission instrumentation for 
 detailed f   ield monitoring  by Augustdetailed field monitoring by August 

• Measure system performance for 1 year 
• D  i  ff  i   iDetermine most cost effective operating 

mode for microturbine 


