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Romeoville High School Boiler Plant Replacement 

Valley View Consolidated School District 365U retained the services of Wight & Company to replace an 

aging Boiler Plant utilizing two (2) old scotch marine style fire tube boilers and designed to handle the 

heating needs of the entire school, which is approximately 500,000 s.f. in area. The existing boiler plant 

utilized a primary only supply and return manifold, from which individual constant flow pumps served 

the various AHU’s and other terminal heating equipment throughout the school. There were 

approximately 16 pumps with a total connected load of 61 HP. The existing boiler also served a domestic 

HW heat exchanger that met the domestic HW needs for the entire school. Due to the domestic HW 

water needs for the school, the boilers used to operate all year round, making it difficult to provide 

maintenance on the same during summer months. 

The purpose of the project was twofold – one to replace the inefficient existing boiler plant with a state 

of the art efficient boiler plant, and the second to separate the heating and domestic HW heating 

functions, so the boilers would be used minimally during summer. 

Valley View SD 365U also was interested in pursuing energy efficiency grants for the new plant from the 

Illinois Department of Commerce and Economic Opportunity (DCEO) for energy efficiency operated by 

ComEd for gas and electric usage.  

Mechanical System Features 

The mechanical design for this facility was very challenging since the actual heating load of the facility 

was unknown. The two (2) existing boilers were sized for 20,000 MBH each, one serving as a backup to 

the other. The boilers did not operate on any reset schedule and basically turned on whenever there 

was demand for heat. The overall efficiency of the system (boilers and pumps etc.) was estimated at 

between 65 and 70%. A school wide block load heating calculation of the entire school was performed 

which put the heating load of the school at about 10,000 MBH. The existing boilers were larger because 

they were designed for a domestic HW load and pool heating load, a pool that was never eventually 

built. The existing system was oversized and under-utilized. Some of the salient features of the new 

boiler plant are: 

• New ultra high efficiency fire tube condensing boilers were provided. Four (4) boilers sized at 

4,000 MBH were provided, that would more than meet the heating needs of the school and 

provide necessary backup if one of the boilers was down. 

• HW Boiler plant was designed to operate in a condensing mode for most of the winter months. 

This was done utilizing controls to provide aggressive HW reset temperatures as required to 

operate boilers at between 90 and 90% efficiency. Boilers operate at between 120oF HWS and 

180oF HWS as the OA temperature varies between 55 and 0 deg F 

• All four boilers were utilized for heating even though one of these is a backup boiler. The reason 

for this was to ensure all boilers operate at low and medium fire for most of the time where 

they operate in condensing mode for most energy efficient operation. Boilers start in sequence 

in low fire and do not go into medium fire until all of the boilers at low fire are insufficient to 

maintain HWS setpoint. Similarly, boilers do not go into high fire until all of them cannot 



maintain HWS setpoint in medium fire. This is accomplished by the main boiler control panel 

provided by boiler manufacturer and managed on a BAS by the head end computer.  

• The new boiler plant was designed as a variable primary system, instead of the more inefficient 

primary-secondary system usually seen in most boiler plants. The fire tube nature of the boilers 

made that happen, since there is no minimum flow requirement through these boilers. 

• The 16 constant flow pumps were replaced by three (3) 15 HP pumps, one of them operating as 

a stand-by. Another summer pump for HW reheat in admin area was provided as well. All the 

pumps operate on variable frequency drives (VFD’s) for most optimal energy operation. Total 

connected HP was reduced from 61 HP (constant flow) to 30 HP (variable flow) during winter. 

One boiler operates in low fire during summer months if required for HW reheat needs for VAV 

boxes in the admin area. 

• The existing domestic HW heat exchangers were replaced by three (3) ultra-high efficiency 

condensing type domestic water heaters. These are designed for 95% efficiency and operate as 

required to send 140 deg F DHW to the kitchen and 120 deg F DHW to the toiler fixtures 

throughout the school. 

The WSHP heating system has been operational since September 2012 and has been observed to be 

operating in condensing mode for most energy efficient operation throughout the winter of 2012-2013. 

The system has performed very efficiently and effectively since it was started. 

Energy Efficiency:  Energy efficiency was the hallmark of the new boiler plant and it was designed with 

all the right equipment and controls to accomplish maximum energy efficiency.  

Utilizing high efficiency condensing boilers enabled us to operate the boilers at very low flow, thereby 

making it possible to operate the system in a low-medium fire operation for most time in a variable 

primary method to maximize usage of boilers in a condensing mode and low pump HP’s   

Based on an energy usage comparison, the average annual energy usage for the system designed is 25-

30% lower than a conventional boiler plant utilizing 80-85% equipment and primary-secondary pumping 

arrangement. A spreadsheet attached to this report that was sent as part of the DCEO grant application 

indicates the potential gas and electric savings for the designed system as opposed to the system being 

replaced. 

Indoor air quality: Indoor air quality was not a major factor as part of this project. However, it is 

important to note that because of usage of condensing type boiler with direct OA delivery at the 

burners, existing wall louvers were eliminated, and so the infiltration losses associated with the same 

due to damper blade and edge seal losses. Direct combustion air at burners also ensures that CO/NOx 

levels are minimal, if any. 

Innovation: Some of the innovative design features for the facility are: 

• There are very few projects in operation in Illinois that utilize a total variable primary heating 

system with condensing boilers. This is especially true in retrofit situations, where most HVAC 

engineers feel that providing a low temperature HWS/R water loop is not sound engineering 

practice for a system which was originally designed for high temperature operation. However, 

by incorporating a proper HWS reset schedule (which is user adjustable), this design ensured 

that the AHU’s and other terminal heating devices will be supplied with high temperature water 



(180oF HWS) on extremely cold days, while operating effectively and more energy efficiently for 

most of the winter season.  

• The whole heating load of the facility was unknown. The school used two (2) 20,000 MBH 

boilers for a total connected load of 40,000 MBH. By conducting a thorough heat load 

evaluation of the facility, we were able to reduce the connected load to 16,000 MBH for a 60% 

overall reduction. Existing boilers were over-sized and under-utilized. By taking the time to 

evaluate the actual load, we were able to save the Valley View School District the first cost of 

adding additional boilers, piping and pumps. 

• Separation of the domestic hot water system from the main boiler plant was key to ensuring the 

HW boilers were not used during the summer, when they needed to be down for maintenance 

and also provide additional gas savings. Also, the new domestic HW heaters are direct fired 

condensing type operating at 95% plus efficiency, much higher than the original plant.  

• Providing variable flow primary pumps ensure that the HWS/R piping will only have adequate 

flow as required to meet the demands of the critical zone and not provide more flow than 

required. Most AHU’s operate with 3 way control valves and send enough water back as 

required to meet minimum flow requirements for the HW system. 

• The original system had inadequate air control and chemical treatment devices. Providing a new 

inline air separator and a system wide pot feeder/ side stream filter in the system ensured that 

that the system is relatively free of air and has adequate chemical treatment to maintain nitrite 

levels recommended for a closed loop heating system. 

Operation and Maintenance: The new system was designed to minimize operation and maintenance for 

the facility staff. Reduction in the number of pumps from 16 to 3 was a major accomplishment. A lot of 

original pumps were located on a mezzanine specially built for them. Access to these pumps was 

difficult. The entire mezzanine was disassembled and removed as part of the improvements. The new 

condensing boilers require minimal maintenance on a daily basis. Maintenance is limited to pumps and 

the acid neutralizer that handles the acidic condensate. Control valves for the boilers are another 

maintenance item, which may need seat replacements every 2-3 years. Overall, the entire system is very 

low on maintenance. The Domestic HW boilers are also low maintenance and separating the same from 

the main heating system has reduced the maintenance on components compared to existing. 

Cost Effectiveness: This project ended up being very cost effective, especially when the DCEO grant is 

figured into the equation. The total project cost ended up being about $650,000, out of which $107,400 

(16%) was paid for by the DCEO grant for natural gas and electricity reduction. The DCEO grant was 

based on DCEO Worksheet C, which is calculated for actual operational savings and not on a set rebate. 

The estimated payback for the new system is estimated to be less than 10 years, and with the projected 

lifespan of the new system at about 30 years, the overall life cycle cost of the solution was very low. 

Environmental Impact: Compared to a traditional non condensing boiler plant utilizing 80% efficient 

boilers in a primary/secondary configuration, there is at least a 15% reduction in CO2, SO2 and NO2 

emissions. Flue gas temperatures are very low, since the boilers are designed to operate in condensing 

mode for most of the heating season. By utilizing direct air intake at the burners, there is very low 

CO/NOx impact within the boiler room or to the environment as the burners are never starved for 

oxygen and have complete combustion for most of their operating range.  



Sample Pictures of the Project 

    

Pic 1: Existing HW Boilers (20,000 MBH) Pic 2: Exst. pumps on Mezzanine (demolished) 

 

 Pic 3: New High Efficiency Boilers (4 @ 4,000 MBH each) 



 

Pic.4: New Variable Primary HW Pumps with VFD’s and Chemical Treatment 

 

Pic.5: New Ultra High Efficiency Domestic HW heaters/ Storage Tank 



GAS ENERGY  ELECT ENERGY COMED

MONTH Htg. Load Dom HW Load Pump Load Elect. Usage Gas Usage Htg. Load Dom HW Load Pump Load Elect. Usage Gas Usage SAVINGS SAVINGS INCENTIVE NOTES

(BTU * 10
3
) (BTU * 10

3
) (KW) (KWh) (Therms IN) (BTU * 10

3
) (BTU * 10

3
) (KW) (KWh) (Therms IN) (Therms) (KWh) ($)

JANUARY 3,680,981 126,000 45 33,440 54,385 3,680,981 126,000 30 18,871 42,226 12,159 14569.38 $19,987.33 1,2,3,4,5

FEBRUARY 2,854,298 126,000 45 30,204 42,576 2,854,298 126,000 30 15,039 33,041 9,535 15164.69 $16,122.18 1,2,3,4,5

MARCH 2,732,365 126,000 45 33,440 40,834 2,732,365 126,000 30 15,541 31,686 9,148 17899.52 $15,869.73 1,2,3,4,5

APRIL 1,503,744 126,000 45 32,361 23,282 1,503,744 126,000 30 13,965 18,035 5,247 18396.36 $10,078.78 1,2,3,4,5

MAY 366,080 126,000 45 16,181 7,030 366,080 126,000 30 5,371 5,394 1,636 10809.54 $3,750.91 1,2,3,4,5

JUNE 56,320 63,000 45 8,989 1,705 56,320 63,000 30 2,984 1,289 416 6005.30 $1,344.09 1,2,3,4,5

JULY 11,733 63,000 45 4,495 1,068 11,733 63,000 30 1,194 794 274 3301.05 $807.26 1,2,3,4,5

AUGUST 11,733 63,000 45 4,495 1,068 11,733 63,000 30 1,194 794 274 3301.05 $807.26 1,2,3,4,5

SEPTEMBER 91,520 126,000 45 8,989 3,107 91,520 126,000 30 2,984 2,343 764 6005.30 $1,866.97 1,2,3,4,5

OCTOBER 596,053 126,000 45 17,979 10,315 596,053 126,000 30 8,952 7,949 2,366 9026.60 $4,632.07 1,2,3,4,5

NOVEMBER 2,272,512 126,000 45 32,361 34,264 2,272,512 126,000 30 16,114 26,576 7,688 16247.88 $13,481.76 1,2,3,4,5

DECEMBER 3,392,905 126,000 45 33,440 50,270 3,392,905 126,000 30 18,871 39,025 11,245 14569.38 $18,615.54 1,2,3,4,5

TOTALS 17,570,244 1,323,000 256,375 269,903 17,570,244 1,323,000 121,079 209,151 60,752 135,296 $107,363.88

NOTES

1. Existing Boiler Plant operating at 70% efficiency, New Boiler plant at 90% efficiency

2. Monthly heating load is based upon Heating Degree Days for Chicago Midway and a building heating load of 8800 MBH

3. Existing Domestic HW plant operating at 70% efficiency and new Dom HW  heaters operating at 95% efficiency

4. Existing pumps are constant volume, all new pumps are operating with VFD's

5. Hours of operation are the same for both cases, the only variable is equipment efficiency.

EXISTING SYSTEM NEW SYSTEM

ROMEOVILLE HIGH SCHOOL BOILER REPLACEMENT PROJECT ENERGY SAVINGS DATA

Energy Savings Worksheet.xlsx 6/15/2012 7:17 AM Page 1 of 1
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