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Executive Summary 

The following report contains a detailed analysis of the existing 
mechanical systems for University Ridge at East Stroudsburg 
University.  The main design objectives of the project were to provide 
a comfortable living environment while still meeting energy and 
ventilation requirements.  These requirements had to be dealt with 
while also trying to meet a strict budget.   
 
The systems major components are the gas and hot water fired duct 
furnace air handling units.  Each of these units also had a dedicated 
condensing unit for the cooling side.  These systems were designed 
using ASHRAE 90.1 and 62.1 which gave the required maximum 
energy use and minimum ventilation to maintain occupancy comfort.  
These design loads obtained from previous Technical Reports were 
then compared to design information.   
 
Information on the equipment was gathered and put into schedules.  
The equipment was also analyzed and summarized in schematic 
drawings.  Also, the operation of the system was analyzed and 
described.   
 
The overall system is also critiqued for University Ridge.  It was found 
that the system has some room for improvement due to cost and time 
restraints of construction.  Long term savings is one area that may 
contain potential savings but will need further analysis to be 
determined. 
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Design Objectives and Requirements 

The main objective for University Ridge at East Stroudsburg University 
is to supply conditioned air to maintain a comfortable living 
environment.  Outdoor air requirements were specified based on 
ASHRAE 62.1-2001 and energy standards based on ASHRAE 90.1-
2001.  These conditioned spaces consist of individual apartment units 
and a commons unit made up of spaces of various uses.   
 
The primary factor contributing to the design of the mechanical system 
was simplicity.  The overall design in turn results in a less costly, easily 
maintained, and easily installed system.  Also, each individual 
apartment was to have control over its thermal comfort.  Moreover, 
operable windows were utilized for outdoor air ventilation which 
reduces the operating cost of the system due to the decreased energy 
required to condition outside air. 
 
 

Energy Sources and Rates 

The energy supplied to University Ridge is made up of natural gas and 
electricity.  Natural gas is supplied to the complex by PP&L while 
electricity is supplied by Met-Ed.  These utility rates can be viewed in 
Appendix A which is a bill from July, 2006.  The buildings are heated 
using hot water duct furnaces where the hot water is provided from an 
adjacent natural gas fired domestic hot water heater or gas fired duct 
furnaces.  Cooling is provided by individual split system condensing 
units which are electrically run. 
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Cost and Site Factors 

The only cost factors that seriously affected the design of the 
mechanical systems were the design objectives and requirements as 
stated previously.  As mentioned above, the cost of the system was to 
be held to a minimum and resulted in a system with a low first cost 
per the owner’s request.  Also, there were no utility rebates or on-
peak demand charges that influenced the design of the system.   
 
During the design of the complex, the site had little effect on the 
design of the buildings.  The only part of the system affected was the 
placement of the condensing units as they were requested to be kept 
out of view as much as possible.   
 
 

Outdoor and Indoor Design Conditions 

The outdoor design conditions were determined from the use of 
Trane’s Trace 700 load design program which in turn is taken from 
ASHRAE Fundamentals.  The inside temperature requirements are 
based on ASHRAE comfort levels and are the usual rule of thumb to 
maintain comfort.  Table 1 shows the design data as stated by the 
designer. 
 
Table 1 

HVAC Design Data 
Summer Winter 

Outside Inside Outside Inside Design Area 
DBT 
(°F) 

WBT 
(°F) 

DBT 
(°F) 

DBT 
(°F) 

DBT 
(°F) 

Apartments/Community Bldg. 90 73 72 10 68 

Crawl Space/Pump House 90 73 90 10 50 

    
Stairwells, commons, and corridors between apartment units are 
heated only for freeze protection.  Also, the crawlspaces are ventilated 
continuously and heated for freeze protection. 
 
The design relative humidity was assumed to be 50% which was then 
entered into the calculation of the space loads in Trace 700.   
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Design Ventilation Requirements 

As stated previously all spaces except for the commons area are 
ventilated through the use of operable windows.  Table 2 shows the 
comparison of design outdoor air to the estimated outdoor air from 
Technical Assignment 1. 
 
 Table 2 

Space Unit 
Tag 

Design 
Outdoor 
Air (cfm) 

Estimated 
Outdoor 
Air (cfm) 

Typical Apartment DF-1 0** 65 
TV/Game Room DF-2 150 292 

Fitnes Room/Cyber 
Lounge DF-3 260 115 

Office/Conference Area DF-4 300 207 
**A value of zero is required due to the use of operable windows for 
natural ventilation.  The required free areas required were checked 
and all passed the ASHRAE 62.1 requirements. 
 
 

Design Heating and Cooling Loads 

Due to time and financial constraints, the designer limited the 
modeling of the spaces to typical values.  In technical assignment 2, a 
more in depth approach was taken that analyzed every space and only 
resulted in little variation to the actual design.  Table 4 shows the 
design heating and cooling loads as determined by GPI Engineers.  
Appendix A contains the estimated heating and cooling loads as 
determined in Technical Assignment 2.  These loads utilized floor 
multipliers to achieve the given results.  Both of these results were 
obtained using Trace 700. 
 
Table 3 

Design Cooling and Heating Loads 

Space Total Cooling Load 
(Tons) 

Total Heating Capacity 
(MBh) 

Game/TV 3.0 13.2 
Gym/Lounge 2.6 13.3 
Offices 3.4 23.8 
Northeast Apartment 1.6 5.6 
Northeast Top 
Apartment 1.7 5.7 
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Northwest Apartment 1.7 5.6 
Northwest Top 
Apartment 1.8 5.6 
Southeast Apartment 2.3 5.6 
Southeast Top 
Apartment 2.2 5.6 
Southwest Apartment 2.3 5.6 
Southwest Top 
Apartment 2.2 5.6 
Typical Stairwell - 7.3 

 
 

Annual Energy Use 

The annual energy use was not calculated by GPI Engineers and 
therefore is not given.  Trace 700 was used to calculate the energy 
used by University Ridge.  The simulation found that the buildings will 
use about 198,852 kBTU/yr.  Appendix C contains the energy use 
summary as obtained from Trace 700.   
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Schematic Drawings 

Figure 1:  Domestic Hot Water and Duct Furnace Flow Diagram 
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Figure 2:  Apartment Duct Furnace Schematic 
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Figure 3:  Commons Space Schematic 
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Summary of Equipment 

The following is a list of major system components based on design 
data.  Equipment data can be found in Appendix D 
 
Duct Furnaces:  University Ridge contains 153 apartment units with a 
dedicated duct furnace air handling unit for each of the units.  These 
units are purely re-circulatory.  Heating capacity is supplied by hot 
water coils with hot water supply from the domestic water heaters.  
Cooling comes from individual condensing units for greater control.  
The duct furnace air handlers for the commons area are individually 
gas fired and are cooled in the same was as the apartments. 
 
Domestic Water Heaters:  The water heaters that supply domestic hot 
water and hot water for the duct furnaces fired by natural gas and are 
sized according to the National Plumbing Code with adjustments for 
the HVAC demand.  All other water heaters are electrically heated for 
spaces such as public bathrooms and mechanical rooms. 
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System Operation 

The following describes the basic operation of the mechanical systems.   
 
Hot Water Duct Furnaces:  The air handling duct furnaces are 
controlled by analog thermostats located in the occupied spaces.  
When in heating mode the thermostat cycles the fan, opens the hot 
water isolation valve, and cycles the integral hot water circulating 
pump in sequence to maintain the space temperature set-point.  The 
fan stops and the hot water isolation valve closes when the integral 
hot water circulating pump is off.  When in cooling mode the 
thermostat cycles the fan and the associated condensing unit in 
sequence to maintain the required space temperature set-point.  The 
fan shall stop when the condensing unit is off.  When the fan is 
enabled at the thermostat, it runs constantly. 
 
Gas Fired Duct Furnaces:  The gas fired duct furnaces are controlled in 
the same way as the hot water duct furnace except for the following.  
When called for heating, the gas fired burner is enabled instead of the 
hot water section.  If the space temperature drops below 40°F a signal 
is sent to an alarm panel. 
 
 
Exhaust Fans:  Exhaust fans are controlled intermittently by a wall 
switch by the occupants.  
 

 

Operating History 

Although University Ridge has been constructed for over a year, the 
system operating history is not available. 
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Critique of System 
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Appendix A:  Energy Bill 
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Appendix B:  Heating and Cooling Loads 
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Appendix C:  Energy Use 
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Appendix D:  Equipment Data 
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