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Executive Summary 

Although the history of Blessed Sacrament in the Cedar Valley began in the 1940s, the scope of this project was 

initially realized in July 1965 when the church and rectory began construction. The first Mass was held in 

November 1966, in the Nave that would eventually be dedicated to Archbishop Byrne. This HVAC Study will 

provide insight on modern systems and controls that should allow the work of Blessed Sacrament in its community 

to continue unhindered. 

 

 

 

MODUS is a full service mechanical and electrical engineering firm located in Des Moines, Waterloo and Iowa City, 

IA, operating for over 50 years specializing in commercial and institutional engineering design. The information 

contained within this report is primarily derived from documentation made available to MODUS through on-site 

investigation, owner contact, and existing drawings.  Professional experience and generally accepted facts are 

included and presented as such.  The subject matter is well within MODUS’ professional design experience, and 

care has been taken to ensure any statement made here is factual to the best of MODUS’ knowledge and ability.  
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Existing Conditions Assessment 

The existing HVAC equipment serving the Church Nave/Narthex, Rectory, and Living Quarters includes a hot water 

system via natural gas boiler and the associated pumps, (1) large air handling unit, (4) small air handling units, 

and hot water convector units. All air handling units contain cooling capacity via remote outdoor condensing units, 

heating via the previously mentioned hot water system, and are fully ducted both supply and return. All equipment 

is controlled with compressor powered pneumatic controls.  

 

Both the equipment and their controls are currently in working order. The concern going forward is the inevitable 

decline of this equipment, and the resulting maintenance, due to the age of the equipment. As the original 

systems were installed in the 1960s, most of the equipment is at or far past its expected life. Beyond the 

increasing costs and frustrations with more regularly servicing the equipment, there is the risk that parts or 

accessories required for repair may no longer be available. The controls system is pneumatic, which is considered 

antiquated in the current HVAC industry. 

 

Modus’s recommendation is to upgrade the facility equipment wholesale. Modern equipment and a digital controls 

infrastructure will provide improved comfort, controllability, efficiency, and air quality. Although not feasible at this 

current time, Modus also recommends upgrading the duct systems within the facility. Due to the existing 

construction, any ductwork replacement would have to be concurrent with a complete facility renovation including 

ceiling removal. The following HVAC options explore reasonable solutions in accordance with the facility’s needs. 
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HVAC Options  

 

HEATING, VENTILATION AND AIR CONDITIONINGING (HVAC)  
  

Option #1  

Hot Water & Remote Condenser Air Handling Units 

• The (5) air handling units currently serving the rectory and church Nave/Narthex will be replaced with their modern 

equivalents. The units will provide heating via the boiler system, and cooling via remote condensers. 

• The largest air handling unit (serving the Church Nave/Narthex) will provide fresh air to the system via the existing intake 

chase in the basement. 

• The (4) smaller units (serving the basement, rectory offices, and second floor living quarters) will provide fresh air to the 

system via a new Energy Recovery Ventilator to be installed in the basement boiler/mechanical room.  

• The boiler and associated pumps will be replaced with high efficiency models. 

• All equipment to be replaced will be installed in essentially the same location as the removed units. 

• The existing ductwork, grilles/diffusers, and hot water convectors in the occupied spaces will remain. 

 

Advantages: 

• The installation of this system would be relatively easy for contractors, and should provide minor interruption to daily 

operations since most of the work takes place in the basement/outdoors. 

• Since the system is essentially a modernized version of the existing equipment, it would be familiar to the maintenance staff.  

• The temperature controls for the new equipment can be monitored via a central direct digital controls software. Such 

monitoring and control can improve the operational efficiency thus saving on energy costs. 

• The new Energy Recovery Ventilator will provide fresh air to previously un-ventilated spaces. Ventilation provides cleaner air 

quality and lowers the risk of “sick building syndrome”.  

• This option is the overall lowest cost option. 

• This system will create the smallest impact on the building electrical load. 

 

Disadvantages: 

• This system consumes non-renewable resources, in the form of natural gas for the boiler system. 

• Of the options presented in the study this system would be the least energy efficient, although still more energy efficient than 

the existing system. 

• This option maintains the most existing equipment and ductwork, this presents the future possibility of regular issues with 

cleaning and maintenance. 

• The system utilizes the existing hot water unit heaters as a source of auxiliary heat during ambient conditions where the space 

heating requirement is not met. Existing end-of-life equipment is being utilized. 

• The electrical load impact will be much higher since compressors are being used for heating for a substantial part of the year. 
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Option #2A 
Heat Recovery Variable Refrigerant Flow (VRF) System with Boiler Back-up 

• The (4) smaller air handling units will be replaced with VRF fan coils of equivalent capacity. The heating and cooling for these 

units is provided via outdoor heat recovery pumps. 

• The largest air handling unit serving the Church Nave/Narthex will be replaced with a similar unit, except the heating and 

cooling will be provided via a VRF coil that swaps modes via an LEV kit. 

• The boiler and pumps will be replaced. Under extreme ambient conditions, the outdoor heat pump units will not be able to 

provide full heating capacity. In this event, the boiler will provide the auxiliary heat necessary to meet the facility’s heating 

needs. 

• Ventilation is handled similarly to the Option #1. 

• The existing ductwork and grilles/diffusers in the occupied spaces will remain. 

 
 

Advantages: 

• VRF provides an energy efficient solution compared to Option #1. It utilizes a “heat recovery” strategy that allows the transfer 

of energy between areas of the building in swing seasons (Fall/Spring). 

• The temperature controls for the VRF units are packaged and can be monitored by a direct digital controls system. 

• The maintenance staff is familiar with boiler systems. 

• The new Energy Recovery Ventilator will provide fresh air to previously un-ventilated spaces. Ventilation provides cleaner air 

quality and lowers the risk of “sick building syndrome”.  

 
Disadvantages: 

• The Nave/Narthex AHU is the most expensive singular unit in the system and must be installed regardless of phasing.  

• This option maintains the existing ductwork in occupied spaces. Considering the ductwork age, this presents the future 

possibility of regular issues with cleaning and maintenance of the duct systems.  

• As a completely new system, there may be a learning curve for the maintenance staff to become adequately familiar with the 

new equipment. Training will be provided upon construction completion. 

• The electrical load impact will be much higher since compressors are being used for heating for a substantial part of the year. 

• Significantly higher capital cost than Option #1. 

 
Option #2B 

Heat Recovery Variable Refrigerant Flow (VRF) System with Electric Back-up 

• This solution is identical to Option #2A with the exception of the auxiliary heating system. 

• The boiler system including pumps, piping, and hot water convectors will be removed/abandoned completely. 

• Auxiliary heat will be provided via electric heat, in the form of both duct-mounted and baseboard heaters. 

 
Advantages: 

• Similar advantages to Option #2A. 

• This system exclusively uses electrical energy to provide heating and cooling, and so contains the potential for using 100% 

renewable energy (dependent on utility company). 

 
Disadvantages: 

• Similar disadvantages to Option #2A. 

• Puts a heavier load on the electrical service due to the use of electric back-up heat. This will require an upgrade to the 

existing electrical service. Besides cost implications, that type of work usually requires a facility shut-down for a period. 

• Options #2A and #2B can be mixed/matched depending on each space’s needs. 
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Option #3 

Geothermal Heat Pump [Pump & Reinject] 

• The boiler system including pumps, piping, and hot water convectors will be removed/abandoned completely. 

• The existing (5) air handlers will be removed and replaced with water-to-air heat pump fan coils. The majority of the existing 

ductwork will remain. 

• The heating/cooling source will come from geothermal wells, (1) supply & (1) reinject well. The geothermal well loop will 

consist of (2) well pumps, (2) heat exchangers, and the associated well water piping. 

• The outlet loop (load side) of the heat exchangers provides the heating and cooling to the water-to-air heat pumps via a 2-

pipe system with (2) pumps. 

• Ventilation will be provided to each space by a DOAS unit to be installed in the basement mechanical space. The DOAS would 

use the existing ductwork from the existing rectory furnaces. 

 

Advantages: 

• This system exclusively uses electrical energy to provide heating and cooling, and so contains the potential for using 100% 

renewable energy (dependent on utility company). This option additionally makes use of free energy via the geothermal 

aquafer. 

• This option is considered to be the most energy efficient explored in this study. 

• The major components of this system have the longest life expectancy compared to other options in this study. 

• Not as large an electrical load as Options #2A & #2B. 

 

Disadvantages: 

• Geothermal systems are not considered ideal for short-term high-peak occupancies, like that of the Church Nave. Because the 

well pumps have to operate at full speed at all times, that energy will be wasted the majority of the time (whenever the 

Narthex is unoccupied). 

• Significantly higher capital cost than the other options. 

• This option will create the most disturbance to the occupied spaces due to site work. 

• As a completely new system, there may be a learning curve for the maintenance staff to become adequately familiar with the 

new equipment. Training will be provided upon construction completion. 
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Mechanical Matrix 

 

Blessed 
Sacrament 

Option #1 Option #2 (#A/#B) Option #3 
AHUs and Boiler System VRF w/Back-Up Heat Geothermal 

Air Handling 

Equipment 

DX/Hot Water AHUs 

 

VRF Fan Coils 

 

Water-to-air Heat Pumps 

 

Cooling Plant Outdoor Condensing Unit(s) 

 
 

 

VRF Heat Pumps 

 
 

Geothermal Well/Heat Exchanger 

 
 

  

Heating Plant Hot Water Boiler 

 

VRF Heat Pumps & Back-Up Heat 

 

  
 

Geothermal Well/Heat Exchanger 
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 Option #1 Option #2A/#2B Option #3 

Air 

Distribution in 
Rooms 

Existing Grilles/Diffusers Existing Grilles/Diffusers Existing Grilles/Diffusers 

Ventilation 

Source 

Existing Basement Intake 

(Church AHU) & New ERV 
(Rectory)

 

Existing Basement Intake (Church 

AHU) & New ERV (Rectory) 
 

 

New DOAS 

 
 

 

 

 
 

Indoor 
Equipment 

Needs 

Use of the existing 
mechanical space in the 

basement. 

Use of the existing mechanical space 
in the basement. Refrigerant piping to 

be routed through existing routes to 
condensing units/heat pumps. 

Use of the existing mechanical space 
in the basement. Significant site 

work for well equipment/piping. 

Expected 

Equipment 
Life 

Equipment: 20 years 

Controls: 15 years 

15 years Heat Pumps: 20 years 

Rest of Equipment: 30 years 

Energy Usage 

Rating 

3rd 2nd 1st 

Maintenance Condenser compressors, 

HVAC controls, ERV filters, 

furnace/AHU filters 

VRF controls and filters, DDC 

Controls, ERV filters 

Well pumps, DDC Controls, DOAS 

filters 

Estimated 

Cost** 

$741,000 $997,000 (#2A) 

$1,259,000 (#2B) 

$1,332,000 

 
** Estimated cost is based on casual site observation, manufacturer quotes, and standard industry rates available at 

the time of the study issuance. These numbers are not necessarily reflective of true construction costs. The values 
also include a 20% contingency to account for potential construction escalation and market volatility. 


