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STATISTICS
37,500 GSF
4 STORIES
60 STUDIO UNITS (325NSF)
5,000 GSF COMMON/OFFICE SPACE



STATISTICS

37,500 GSF
4 STORIES
60 STUDIO UNITS (325NSF)
	 •	 SUPPORTIVE HOUSING SERVING THE 		
		  FORMERLY HOMELESS OR THOSE AT 		
		  RISK OF HOMELESSNESS
	 •	 SINGLE OCCUPANT UNITS

5,000 GSF COMMON SPACE
	 •	 OFFICE SPACE FOR ON SITE 	 	 	 	
		  PROPERTY MANAGEMENT AND FOUR 		
		  CASE WORKERS
	 •	 ASSEMBLY SPACE FOR RESIDENTS 	 	
	 	 AND NEIGHBORHOOD
	 •	 COMMERCIAL KITCHEN FOR 	 	 	 	
	 	 RESIDENTS AND NEIGHBORHOOD
	 •	 COMPUTER ROOM
	 •	 LIBRARY/QUIET ROOM
	 •	 FITNESS ROOM

GARDENS AND PERMACULTURE
	 •	 ROOF TOP GARDEN FOR INDIVIDUAL 	 	
		  FOOD PRODUCTION
	 •	 MANAGED GARDEN FOR BUILDING 	 	
		  FOOD PRODUCTION
	 •	 PERMACULTURE INCLUDING FORAGE 		
	 	 GARDEN, BERRY GARDEN AND FOOD 	 	
		  FOREST 

GROUND LEVEL

2ND - 4TH FLOORS



MADISON CDA  - LANDSCAPE CONCEPT PLAN
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GETTING TO 
PASSIVE HOUSE AND 
NET ZERO ENERGY
CONSIDERATIONS
REDUCE LOSSES THROUGH
	 • WALL ASSEMBLY
	 • ROOF ASSEMBLY
	 • WINDOWS
	 • AIR LEAKAGE
	 • VENTILATION
INCREASE HEATING AND COOLING EFFICIENCY
	 • AIR SOURCE HEAT PUMP
	 • VARIABLE REFRIGERANT FLOW
	 • BACK UP ELECTRIC RESISTANCE HEAT
	 • RANGE LIMITING CONTROLS
INCREASE DOMESTIC HOT WATER EFFICIENCY
	 • CENTRALIZED CONDENSING BOILERS
	 • DRAIN HEAT RECOVERY
	 • HEAT TRACE TAPE INSTEAD OF RECIRCULATION
EQUIPMENT, PLUG AND LIGHT LOAD REDUCTION
	 • LED AND T5 LIGHTING
	 • SIMPLE TRACTIONLESS ELEVATOR
	 • RIGHT SIZED REFRIDGERATORS

RENEWABLES
	 • GETTING TO NET ZERO

KEY METRIC
ENERGY USE INTENSITY (EUI)
EUI = 1KBTU/SF/YR

NET ZERO/PASSIVE HOUSE 20-30 EUI
GOOD NEW CONSTRUCTION 40-60 EUI
BAD NEW CONSTRUCTION AND EXISTING 60-100 EUI

Schematic Design - EUI: 23.8 kBtu/ft2 

Design Strategies 
•R-40 Walls and R-50 Roof 
•High performance double-pane windows 
•Window overhangs 
•Ground source water-to-air heat pumps 
•Condensing gas hot water heaters 
•Exhaust energy recovery 
•Demand control ventilation  
  for office and common areas 
•LED lighting w/ occupancy sensors 
  in office and common areas 
•Shower drain heat reclaim 
•Energy star appliances 
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Annual Energy Use Intensity (kBtu/ft2)  

MADISON EUI = 24
2014-05-13 PS 2014.040 - Lathrop Homes Energy Retrofit Initial Report: Recommended Insulation Options 

12

24

Figure 14: UA values for various enclosure options
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4.1 Split-Insulation Wall Assembly 

A split-insulation assembly consists of rigid or semi-rigid insulation placed on the exterior of a conventional,  
above-grade, insulated, 2x4/2x6, wood-frame wall assembly. High effective R-values of the assembly are achieved 
by the use of continuous insulation outside of the structural framing and thermally efficient cladding attachments, 
as well as stud-space insulation. See Fig. 4.1.1. 

In cold climates, insulation placed on the exterior of the stud wall increases the temperature of the  
moisture-sensitive wood sheathing and framing, and reduces the risk that condensation will occur due to air 
leakage and vapour flow from inside. Such a wall assembly may therefore have improved durability performance 
over traditional interior-stud-insulated wall assemblies. However, it has unique design characteristics in terms of 
cladding attachment through the exterior insulation, exterior insulation selection, and vapour control, as discussed 
in the next section. 

 

 

Fig. 4.1.1 Split insulation wall assembly with rigid, exterior, mineral-fibre insulation (isometric sketch and plan view detail). 

This assembly is similar to an insulated sheathing assembly which is often used in low-rise residential construction 
in colder climates. The difference is the inclusion of the structural wall sheathing. Plywood and OSB sheathing is 
typically used in multi-storey MURBs for lateral load and shear wall provisions. MURBs typically have less solid wall 
area often as a result of increased window to wall ratio, and therefore other bracing methods suitable for one and 
two storey houses are not suitable for MURBs. Exterior gypsum sheathing (in addition to plywood or OSB) is also 
required in some jurisdictions for wood-frame MURBs for fire protection.  The inclusion of this wood (and gypsum) 
sheathing introduces a moisture sensitive component between insulation layers, which may not be present in 
insulated sheathing walls.  

 

EXTERIOR 

 Cladding 
 Airspace (ventilated) 
 1x3 wood strapping, screwed 

through Insulation 
 Rigid, mineral-fibre insulation 

(thickness to meet R-value 
requirement) 

 Vapour-permeable sheathing 
membrane 

 Sheathing (plywood or OSB) 
 2x4 or 2x6 wood framing with 

batt insulation 
 Polyethylene film (cold climates 

only) 
 Gypsum board and paint 
INTERIOR 

 
 

EXTERIOR

	 •	FIBERCEMENT CLADDING
	 •	AIRSPACE (VENTILATED)
	 •	1” X 3” WOOD STRAPPING 	 	 	 	
		  SCREWED THROUGH 					   
		  INSULATION
	 •	4” POLYISOCYANURATE 	 	 	 	
		  INSULATION
	 • VAPOR PERMEABLE LIQUID 	 	 	
		  APPLIED WATER AND AIR 				  
	 	 BARRIER
	 • PLYWOOD SHEATHING
	 • 2 X 6 WOOD FRAMING @ 24” O.C.
	 • BLOWN IN INSULATION
	 • GYPSUM BOARD AND LATEX 	 	 	
		  PAINT (CLASS 3 VAPOR 					  
		  RETARDER)

INTERIOR

ADVANCED FRAMING DETAILS 
AND EXTERIOR FRAMING @ 24” 
O.C. REDUCE FRAMING FACTOR 
TO 17% VS 25% FOR TYPICAL 
CONSTRUCTION.



WINDOW CONSIDERATIONS
HIGH GLAZING FACTOR REQUIRED
	 •	25% FOR ZONING ON ALL SIDES
	 •	WOULD HAVE PREFERRED 15%-25% 	 	
		  DEPENDING ON ORIENTATION

LARGE FIXED COMPONENT (>75%)
	 •	LESS FRAME
	 •	NO AIR INFILTRATION
	 •	NO BREAKAGE OR SCREENS

CASEMENT/AWNING

	 •	HIGHEST TOTAL U-VALUE
		  (FRAME U-VALUE HIGHER THAN GLASS)
	 •	LOWEST AIR INFILTRATION RATE
	 	 (3X LESS THAN DOUBLE HUNG)
	 •	BEST FOR ACCESSIBILITY
	 •	HIGHER SILL HEIGHT ALLOWED
	 •	AWNING HAS HIGHEST DURABILITY
	 •	CASEMENT CHEAPER



WINDOW CONSIDERATIONS
INSTALLATION WITH NAILING FLANGE

	 •	JUST LIKE NORMAL
	 •	TRIM MORE COMPLICATED 

ADVANCED FRAMING DETAILS AND 
EXTERIOR FRAMING @ 24” O.C. REDUCE 
FRAMING FACTOR TO 17% VS 25% FOR 
TYPICAL CONSTRUCTION. 



WINDOW CONSIDERATIONS
INTERIOR LIGHT LEVELS

	 •	HIGHER WINDOW HEIGHT = MORE DAYLIGHT
	 •	HIGHER WINDOW SILL DOES NOT AFFECT 		 	
	 	 DAYLIGHT ONLY ADA REQUIREMENTS

EXTERIOR SHADING AND SOLAR HEAT GAIN

	 •	VERTICAL LOUVERS ON E/W DO NOTHING
	 •	HORIZONTAL ON E/W AT 2.5’ HELP BUT NOT 	 	
	 	 ENOUGH TO JUSTIFY COST
	 •	HORIZONTAL ON SOUTH HELP MOST BUT 	 	 	
	 	 STILL NOT ENOUGH TO JUSTIFY COST 	 	 	

Daylight Analysis Madison Supportive Housing
Conceptual Design

Daylight Analysis

Window Size
Sill Height

5' x 4' 

3.5'3' 4'2.5'

June 18, 2014 Page 1

6' x 5' 

Results
As can be seen in the pictures, higher illuminance levels can be achieved with a higher window sill. It is 
also clear that a larger window will provide more daylight. Additionally, two windows provide better light 
distribution and overall light levels. However, a larger window will also create larger room loads and 
result in more energy usage and two seperate windows require more framing and could result in more 
infiltration. 

Recommendation
It is recommended that the window sill height be maximized to increase daylight levels without 
increasing energy consumption. A good amount of daylight can be found at a 3.5' sill height but occupant 

Overview
The pictures presented here represent 
the  impact of different window sizes and 
sill heights on the daylighting of a typical 
apartment. Each picture shows the 
illuminance in footcandles at a 3' height. 
The selected sample apartment is a 
centrally located North facing unit  with 
solar conditions on September 21st at 
noon with an overcast sky.  This 

Recommendation
It is recommended that the window sill height be maximized to increase daylight levels without 
increasing energy consumption. A good amount of daylight can be found at a 3.5' sill height but occupant 
views and asthetics should also be considered. If a larger window is preffered, further analysis on the 
energy impact will need to be completed.

centrally located North facing unit  with 
solar conditions on September 21st at 
noon with an overcast sky.  This 
represents a condition during which 
there is no direct solar and a low outdoor 
daylight level. Most other daytime 
conditions  will produce higher 
illuminance levels.

(2) 3' x 4' 
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Overhang/Shading Analysis Madison Supportive Housing
Schematic Design

Overhang/Shading Analysis

July JanuaryOverview 
This analysis is intended to suplliment the overhang 
analysis issued October 1, 2014. Controlling solar gains can 
play a major role in a building's energy performance. When 
left unchecked, solar gains can significantly increase cooling 
loads, as well as lead to glare and occupant discomfort.  
However,  solar effects can have implications in winter as 
well as in summer. In summer, solar gains cause additional 
cooling loads, whereas in winter solar gains can actually 
reduce heating loads and lower energy consumption. A 
properly designed shading system will look to optimize the 
effects of solar gains throughout the different seasons of 
the year.  
 
Passive solar shading strategies, such as overhangs, can be 
effectively used on south facing windows to block direct 
sunlight in summer when it is higher in the sky and allow 
direct sunlight in winter when the sun is lower (as shown in 
the pictures on the right). Controlling solar gains on east 
and west facing windows is more difficult, as the sun angle 
is lower and at a similar position throughout the year. As a 
result, placing overhangs on east/west facades minimally 
reduces solar gains throughout the entire year. Vertical fin 
shading can be used on the east and west faces, however 
this analysis found them to only be marginally effective. 
 
Method 
In the previous analyses performed on August 6, 2014 and 
October 1, 2014 the optimal length of the overhang was 
determined. This was done by maximizing the difference 
between "good" and "bad" solar gains. This analysis takes a 
step back and studies what the overall energy impact of the 
overhangs are on the different building faces. 
 
Due to the complex interactions between sun angles, solar 
gains, and building heating and cooling loads, the 
overhangs were evaluated in an annual energy simulation 
to determine a total building EUI for each. The simulation 
was performed under three conditions: 
        • 3' overhangs on East, West, and South windows 
        • 3' overhangs on South windows only 
        • No overhangs 
  
The building mechanical system at schemtic design is used 
for the simulations. The following window propoerties 
were used: 

• N/S: U-0.3, 0.40 SHGC 
• E/W: U-0.3, 0.20 SHGC 

Results 
The bar graph to the left shows the difference in total building EUI between the 
three different options. There is a minimal reduction in EUI between the simulation 
with overhangs on the East, West, and South faces compared to the South only, 
indicating that the East and West overhangs provide little energy impact. This can 
also be seen in the building screenshots above. The change in percent exposure 
hours on East-facing windows between July and Janauary is roughly 10%, whereas 
percent exposure on south-facing windows is reduced by 50-70%. 

The graph in the bottom middle shows the solar gains on a South-facing window in 
mid-July. Peak solar gain is reduced by nearly 60%; the remaining solar gain can be 
primarily attributed to diffuse solar radiation. Note, there will be significantly more 
glare without overhangs on the South facing windows due to the high amount of 
direct solar.  

Recommendation 
The results of this analysis indicate that the addition of passive shading devices on 
East and West facing windows have a minimal impact and the building's EUI. 
Therfore, it is recommended to utilize overhangs on South-facing windows only. The 
most effective means of controlling solar gain on East and West facing windows is 
by choosing glazing with low solar heat gain coefficients (SHGC). It should also be 
noted that the reduction in EUI from the South facing overhangs will be diminished 
by lowering the SHGC of those windows. If South facing overhangs are removed 
from the project we recommend reselecting the SHGC for those windows. 
 

The previous analyses showed that the optimum overhang length on the south 
facing windows was 3'. However, 2.5' overhangs had a similar performance and 
could be considered as well. More information can be found in the Window 
Analyses dated 6/18/2014 and 10/1/2014. 
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Overhang/Shading Analysis Madison Supportive Housing
Schematic Design

Overhang/Shading Analysis

July JanuaryOverview 
This analysis is an update to the overhand analysis issued 
August 6, 2014. Controlling solar gains can play a major role 
in a building's energy performance. When left unchecked, 
solar gains can significantly increase cooling loads, as well 
as lead to glare and occupant discomfort.  However,  solar 
effects can have implications in winter as well as in 
summer. In summer solar gains cause additional cooling 
loads, whereas in winter solar gains can actually reduce 
heating loads and lower energy consumption. A properly 
designed shading system will look to optimize the effects of 
solar gains throughout the different seasons of the year.  
 
Passive solar shading strategies, such as overhangs, can be 
effectively used on south facing windows to block direct 
sunlight in summer when it is higher in the sky and allow 
direct sunlight in winter when the sun is lower (as shown in 
the pictures on the right). Controlling solar gains on east 
and west facing windows is more difficult, as the daily sun 
path is at a similar angle throughout the year. As a result, 
placing overhangs on east/west facades reduces solar gains 
throughout the entire year. Vertical fin shading can be used 
on the east and west faces, however this analysis found 
them to only be marginally effective. 
 
Method 
As described above, solar gains are detrimental in summer 
and beneficial in winter. The changeover between heating 
and cooling in residential spaces typically occurs when the 
ambient temperature is approximately 50°F, so any solar 
gains below this temperature were considered "good" and 
gains above this temperature were considered "bad." 
Several simulations were run to identify the geometry of 
the overhangs and vertical fins that provides the optimal 
combination of reducing "bad" solar gains and allowing for 
"good" solar gains. 
 
Analysis for the various shading strategies is based on the 
following windows that were derived from the window 
analysis dated 6/18/2014: 

Double Pane Casement Window: 
N/S: U-0.3, 0.40 SHGC 
E/W: U-0.3, 0.20 SHGC 

Results 
The above graph illustrates the difference between "bad" and "good" solar gain for various overhang lengths on a south facing apartment. The data is expressed as net solar 
reduced, which is the difference between "good" solar and "bad" solar compared to having no shading. A high number indicates a large ratio of winter sun vs. summer sun. 
According to the simulation results, the optimal overhang length is 3 feet, as it has a low amount of "bad" solar gain and the high amount of "good" solar gain. 

Solar reduction strategies for the east and west facing windows were not included in this analysis, as they were already covered in Overhang/Shading Analysis dated August 6, 
2014. As stated in that document, shading using fins proved to be rather ineffective. Shading using overhangs was more effective, but control of the solar gains on the east and 
west facing windows is difficult due to the low sun angle during both summer and winter. 

Recommendation 
The analysis of the South facing window overhangs shows an 
optimum length of 3'. However, 2.5' overhangs had a similar 
performance and could be considered as well. Also, based on 
the anlysis dated August 6, 2014, vertical fins do not provide a 
significant benefit on East/West facing windows, especially 
when compared to overhangs. Therefore, It is recommended 
that either 3 foot  or 2.5 foot overhangs are added to the 
south, east, and west windows. The analysis also shows that 
solar control on east and west facing windows is difficult, so 
windows with low solar heat gain coeffeicients (SHGC) are 
crucial. More information can be found in the Window 
Analysis dated 6/18/2014. 
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Overhang/Shading Analysis Madison Supportive Housing
Conceptual Design

Overhang/Shading Analysis

July JanuaryOverview
Controlling solar gains can play a major role in a building's 
energy performance. When left unchecked, solar gains can 
significantly increase cooling loads, as well as lead to glare 
and occupant discomfort.  However,  solar effects can have 
implications in winter as well as in summer. In summer 
solar gains cause additional cooling loads, whereas in 
winter solar gains can actually reduce heating loads and 
lower energy consumption. A properly designed shading 
system will look to optimize the effects of solar gains 
throughout the different seasons of the year. 

Passive solar shading strategies, such as overhangs, can be 
effectively used on south facing windows to block direct 

August 6, 2014 Page 1

effectively used on south facing windows to block direct 
sunlight in summer when it is higher in the sky and allow 
direct sunlight in winter when the sun is lower (as shown in 
the pictures on the right). Controlling solar gains on east 
and west facing windows is more difficult, as the daily sun 
path is at a similar angle throughout the year. As a result, 
placing overhangs on east/west facades reduces solar gains 
throughout the entire year. Vertical fin shading can be used 
on the east and west faces, however this analysis found 
them to only be marginally effective.

Method
As described above, solar gains are detrimental in summer 
and beneficial in winter. The changeover between heating 100,000
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and beneficial in winter. The changeover between heating 
and cooling in residential spaces typically occurs when the 
ambient temperature is approximately 50°F, so any solar 
gains below this temperature were considered "good" and 
gains above this temperature were considered "bad." 
Several simulations were run to identify the geometry of 
the overhangs and vertical fins that provides the optimal 
combination of reducing "bad" solar gains and allowing for 
"good" solar gains.

Analysis for the various shading strategies is based on the 
following windows that were derived from the window 
analysis dated 6/18/2014:

Double Pane Casement Window:

Results
The above graph illustrates the difference between "bad" and "good" solar gain for various 
overhand lengths on a south facing apartment. The data is expressed as net solar reduced, which is 
the difference between "good" solar and "bad" solar compared to having no shading. A high 
number indicates a large ratio of winter sun vs. summer sun. According to the simulation results, 

Recommendation
The analysis of the South facing window overhangs shows a maximum value 
at 2.5'. Also, as it turns out, vertical fins do not provide a significant benefit 
on East/West facing windows, especially when compared to overhangs. 
Therefore, It is recommended that 2.5 foot overhangs are added to the 
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Double Pane Casement Window:
N/S: U-0.26, 0.41 SHGC
E/W: U-0.24, 0.17 SHGC

the difference between "good" solar and "bad" solar compared to having no shading. A high 
number indicates a large ratio of winter sun vs. summer sun. According to the simulation results, 
the optimal overhang length is 2.5 feet, as it has the lowest amount of "bad" solar gain and the 
highest amount of "good" solar gain.

Similarly, the graph to the above right illustrates net solar gain reduction for a west-facing room, 
comparing a 2.5 foot wide vertical fin to a 2.5 foot horizontal overhang. The overhang significantly 
reduces "bad" solar gains in the early summer afternoon on the west facing windows. The vertical 
fin blocks the sun most effectively during the winter when the sun is low, reducing "good" solar 
gains. In the summer when the sun is high "bad" solar gains can still enter the window during the 

on East/West facing windows, especially when compared to overhangs. 
Therefore, It is recommended that 2.5 foot overhangs are added to the 
south, east, and west windows. The analysis also shows that solar control on 
east and west facing windows is difficult, so windows with low solar heat 
gain coeffeicients (SHGC) are crucial. More information can be found in the 
Window Analysis dated 6/18/2014.
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MECHANICAL VENTILATION
GREEN CERTIFICATIONS AND ASHRAE 62.2 2007

	 •	REQUIRE EXTERIOR VENTILATION FOR BOTH 		
	 	 BATHROOMS AND KITCHENS
	 •	CONTINUOUS IS EASIER THAN ON DEMAND
	 •	SMALL AREAS OF EFFICIENCIES UNITS 		 	 	
	 	 ALLOW FOR LOW CFM REQUIREMENTS
	 •	CONTINUOUS 20 CFM KITCHEN AND 20 CFM 	 	
	 	 BATHROOM REQUIRED
	 •	CENTRALIZED ERV’S COST EFFECTIVE AND 	 	
		  WORK WELL AT LOW FLOW RATES
	 •	70%+ HEAT RECOVERY

DECENTRALIZED

	 •	2 - 6” PENETRATIONS IN ENVELOPE PER UNIT
	 •	2 FIRE RATED ACCESS PANELS PER UNIT
	 •	NO SMOKE OR FIRE DAMPERS REQUIRED 
	 •	LOTS OF FILTERS TO CLEAN 
	 •	MUCH LESS DUCTING AND CAN LOWER 	 	 	
		  FLOOR TO FLOOR HEIGHT
	 •	UNIT ACCESS REQUIRED FOR MAINTENANCE
	 •	ELECTRIC RESISTANCE PREHEAT
	 •	LOWER UNIT COSTS ($1,750) BUT HIGHER 		 	
	 	 ADDITIONAL COSTS (ELECTRIC, GWB)	



MECHANICAL VENTILATION
CENTRALIZED FOR BUILDING

	 •	ROOF TOP OR PENTHOUSE DOAS UNIT
	 •	ONE SET OF FILTER PER BUILDING
	 •	LARGE TRUNK DUCTING AND VERTICAL SHAFT 
	 •	HIGHER FLOOR TO FLOOR HEIGHT 
	 •	NO FIRE OR SMOKE DAMPERS IF UNDER 4”
	 •	NO ENVELOPE PENETRATIONS	
	 •	UNIT ACCESS NOT REQUIRED FOR 	 	 	 	 	
		  MAINTENANCE
	 •	NATURAL GAS PREHEAT
	 •	EXPENSIVE ($2,500/UNIT)

CENTRALIZED BY FLOOR

	 •	2 CEILING HUNG ERV’S PER FLOOR
	 •	4 LARGE PENETRATIONS PER FLOOR
	 •	NO FIRE OR SMOKE DAMPERS IF UNDER 4” 
	 •	8 FILTERS TO CLEAN 
	 •	LESS DUCTING AND CAN LOWER 	FLOOR TO 	 	
		  FLOOR HEIGHT
	 •	UNIT ACCESS NOT REQUIRED FOR 	 	 	 	 	
		  MAINTENANCE
	 •	ELECTRIC RESISTANCE PREHEAT
	 •	MAINTENANCE ACCESS VIA CEILING TILE
	 •	MOST COST EFFECTIVE	($1,250/UNIT)	
	



HEATING AND COOLING
TYPICAL NEW CONSTRUCTION SYSTEMS

PTAC
	 •	 INDIVIDUAL CONTROL
	 •	 EXPENSIVE TO RUN
	 •	 LARGE ENVELOPE PENETRATION 
	 •	 COST  $7,000 PER RESIDENTIAL UNIT

MINI SPLIT HEATING AND COOLING
	 •	 INDIVIDUAL CONTROL COOLING
	 •	 EFFICIENT
	 •	 COST  $7,000 PER RESIDENTIAL UNIT
	 •	 BACK UP HEAT REQUIRED
	

HE FURNACE W/ CONDENSER
	 •	 INDIVIDUAL CONTROL
	 •	 OVERSIZED
	 •	 COST  $10,000 PER RESIDENTIAL UNIT

RADIATOR WITH MINI SPLIT COOLING
	 •	 INDIVIDUAL CONTROL EITHER HEATING OR COOLING
	 •	 EFFICIENT
	 •	 COST  $10,000 PER RESIDENTIAL UNIT

AIR SOURCE VARIABLE REFRIGERANT FLOW
	 •	 INDIVIDUAL CONTROL 
	 •	 VERY EFFICIENT
	 •	 COST  $8,500 PER RESIDENTIAL UNIT
	 •	 BACK UP HEAT REQUIRED

GEOTHERMAL VARIABLE REFRIGERANT FLOW
	 •	 INDIVIDUAL CONTROL
	 •	 VERY EFFICIENT
	 •	 COST  $13,000 PER RESIDENTIAL UNIT
	 •	 LONGEST LIFE SPAN

17 UNITS 
HORIZONTAL
(FULL FLOOR)

2-4 UNITS
(VERTICAL 
STACK)



CONTROLS
WHEN TENANTS DO NOT PAY THEIR 
OWN UTILITIES HVAC CONTROLS 
BECOME IMPORTANT

	 •	RANGE LIMITERS
	 •	OCCUPANCY SENSORS
	 •	WINDOW SWITCHES
	 •	KWH TRACKING
	 •	REMOTE BUILDING 	 	 	 	 	 	
		  MANAGEMENT


