To: 
Suhail Barot, Student Sustainability Committee Chair 


Student Sustainability Committee
From:
Ruth Green, Plant Care Facility Coordinator, Office of Research, College of ACES


Ralf Moller, Director of Operations, College of ACES

Date: 
November 23, 2009

Re:
Letter of Inquiry
The Plant Care Facility (PCF) in the Office of Research within the College of ACES would like to apply for an interest-free loan to install energy/shade curtains with seals in the Plant Sciences Laboratory (PSL) Greenhouse. These curtains would
1) reduce our use of steam energy provided by Abbott Power Plant in the winter; 

2) reduce the use of electricity by our heat exchanger, circulation pumps, and hot water valves;

3) decrease the electrical load on our supply and exhaust fans; and, 
4) eliminate the energy used to apply whitewash in May and whitewash remover in October, in addition to the cost of materials, labor and water to do these applications.
Thus far, the College of ACES has installed energy/shade curtains in 18 of the total 64 greenhouse rooms in the PSL Greenhouse. We have 46 rooms left that need curtains. The cost per room (10 feet by 20 feet) started at $5-6,000 in 2004. Now, the cost is, approximately, $10-12,500, depending upon the room size. The largest room is 25 feet by 50 feet. The faster we can install these energy/shade curtains, the lower the cost will be. 
This project would continue to reduce the amount of energy required to heat and cool the greenhouse rooms year round. It would be sustainable economically, by reducing the University of Illinois’ energy costs in the long term. It would be sustainable environmentally by emitting fewer pounds of carbon dioxide.
Energy/shade curtains cost, approximately, $10-12,500 per room to install, including materials and labor. Installation includes the drive shaft, a reversible motor, stainless steel and nylon support cables, all structural and mechanical components to mount the curtain system and reversible motor, and a controller to connect it to the existing computer-automated greenhouse control system (Argus). There will be additional costs for Argus override switches and software which has averaged $100 per room. There will also be electrical costs to connect the shade curtain motor to the Argus Control System. This cost has averaged $1350 per room. 

Therefore, we are requesting funding for a total of nine (9) rooms that are 25 feet by 50 feet: 

Energy/shade curtains, material and labor:  

$112,500 ($12,500 per room)

Argus Control System relays and software:
       
       $900 ($100 per room)

Electrical wiring to connect motor to controls:                        $12,150 ($1350 per room)__________
Total costs:



 
$125,550


__________
Based upon calculations derived by using a USDA program called “Virtual Grower”, we were able to calculate the actual heating costs per square foot with and without energy/shade curtains. Please see below. This shows an approximate savings of 19.1% in steam use with energy/shade curtains with seals (boot around the perimeter to hold in the heat). 
With the use of energy/shade curtains, we can decrease the use of steam to heat the rooms during the day and at night. On cloudy days, the curtains will remain open allowing maximum natural daylight for plant growth and assist in the heating of the rooms by solar radiation load. On sunny days, the curtains would close to assist in cooling the rooms; thus, reducing the load on our supply and exhaust fans. At night, the curtains would close to seal in the heat (“blanket effect”). All of this equipment is controlled by an Argus Control System which is designed specifically for greenhouses. Argus is an integrated system which monitors temperature and light levels every 10-15 minutes to minimize wear and tear on the greenhouse equipment. We estimate an overall savings of about 20% in steam use to heat the greenhouses. See the calculations provided by the “Virtual Grower” program below. 
Without funding from the committee, this project will not be able to move forward for several years. Since 2001, our allocation of maintenance funds for the PSL and Turner Hall Greenhouses has decreased 34%. These maintenance funds are used for all repairs and maintenance of existing greenhouse equipment for 100 greenhouse rooms, totaling ~ 90,000 square feet of greenhouse space in the Plant Sciences Laboratory and Turner Hall Greenhouses. 
Starting in 2005, we have upgraded between 3-5 rooms per year, depending upon the size of the room. However, this year other repairs have taken priority. These repairs will prohibit the installation of any curtains in FY10. Additional repairs in the PSL Conservatory may inhibit the installation of energy/shade curtains for the next several years. 
We request that the SSC consider our request for an interest-free loan to cover the installation of energy/shade curtains with seals to nine greenhouse rooms to keep this energy savings upgrade moving forward. This will be dependent upon the College of ACES actually receiving credit for the energy saved in FY11. If the College of ACES will not receive any credit; then, we would like to reconsider the proposed number of rooms upgraded in FY10. 
If you need any additional information, please do not hesitate to contact me at rgreen6@illinois.edu or at 217-333-3058. 
Greenhouse Energy Use – No Curtains

Greenhouse 1:


Room Size:    50 ft x 25 ft with triangular roof

Heating Schedule:  Jan 1 to Dec 31


Custom Schedule:  75F day/65F night (12 hr. day/12 hr. night)

Heating Efficiency: 59%

Air Exchanges: 1.3 exchanges/hour

Fuel Types and Prices - Greenhouse 1:  Steam at $11.51 per lb

Total Heating Costs:
$9308

Total Heating Cost per Square Foot:
$7.45
Maximum BTU Draw on All Heaters:
340869 BTU/hour

Monthly BTU Usage and Heating Costs

   Month       
BTU       

Heating Costs 
Cost Per Square Foot 

January       
129509066
$1894

$1.52

February     
99563486

$1456

$1.17

March         
82536353

$1207

$0.97

April           

40306558

$589

$0.47

May           

21509025    
$314

$0.25

June          

4778940    

$69

$0.06

July           

2583637    

$37

$0.03

August       

3668466    

$53

$0.04

September 
13091624

$191

$0.15

October     
39301690

$575

$0.46

November  
75376410

$1102

$0.88

December  
123976549
$1813

$1.45

_________________________________________________________________
Greenhouse Energy Use – With Energy/Shade Curtains with seals
Greenhouse 1:

Room Size:    50 ft x 25 ft with triangular roof

Heating Schedule:  Jan 1 to Dec 31


Custom Schedule:  75F day/65F night (12 hr. day/12 hr. night)

Heating Efficiency: 59%


Air Exchanges: 1.3 exchanges/hour

Fuel Types and Prices - Greenhouse 1:  Steam at $11.51 per lb

Total Heating Costs:
$7534

Total Heating Cost per Square Foot:
$6.03
Maximum BTU Draw on All Heaters:
334817 BTU/hour

Monthly BTU Usage and Heating Costs

   Month       
BTU       

Heating Costs 
Cost Per Square Foot 

January       
103935159
$1520

$1.22

February     
81147361

$1187

$0.95

March         
67995098

$994

$0.8

April           

33404620

$488

$0.39

May           

17482777    
$255

$0.2

June          

3967111    

$58

$0.05

July           

2176041    

$31

$0.03

August       

3070319    

$44

$0.04

September 
10602156

$155

$0.12

October     
31114548

$455

$0.36

November  
60487987

$885

$0.71

December  
99571453

$1456

$1.17

Percent Savings:  19.1% per year
$ Savings per room:  $1,774 per year

Savings for 9 rooms:  $15,966 per year

