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Learning Objectives
1. Value of early coordination between 

architect and HVAC engineers to 
acheive human comfort.

2. Importance of a robust air barrier to 
control costs and acheive and exceed 
energy conservation goals.

3. Create a healthy environment with 
high quality indoor air.

4. HVAC design and facade are 
interactive, acting as a holistic 
environmental control system.



Agenda
1. Introduction
2. Criteria
3. Design Strategies
4. Questions



Introduction

Novack Center for Children’s Health, Louisville, Kentucky, USA



Introduction



Introduction
1. Urban site at Health Science 

Center Campus

2. Opened July 2018

3. First new healthcare facility 
constructed in the Louisville 
Medical Center in nearly a 
decade

4. 140,000 SF
(includes 140-ft pedestrian bridge)

5. Construction cost:
$56.3M ($320/SF)

6. Home to general, specialty 
and subspecialty pediatric 
practices at University of 
Louisville

7. 500 staff, residents and 
students will utilize facility

8. 120,000 patient visits 
annually



Criteria

HUMAN EXPERIENCE ENERGY CONSERVATION DURABILITY



Criteria



Glazing Design Strategies



Glazing Design Strategies



Glazing Design Strategies



Performance Studies



Design Strategies

SEFAIRA CONCEPT ANALYSIS
R-25 to R-40 at roof has little effect.
R-14 to R-22 at roof has most effect in heating.

Vertical or horizontal 
shading has the 
same positive effect.

Based on WWR:
North = 30% 
East = 20%
South = 50%
West = 10%



Cladding Design

Ventilated (Rain Screen)
Multiple layers of defense

1. Cladding 
Defends against 4 of 5 water forces

2. Air Cavity Venting
• Defends against air pressure Δ
• Defect in AMB will not convey water

3. Air Barrier Drainage Plane
• Residual moisture drained and dried
• Open joints allow for ventilation and 

differential movement

1 2 3



Cladding Design



Provider Based Billing Requirements
• Design includes for entire building: Final filters (90%) downstream of 

the wet cooling coils and pre-filters (30%) with manometers on the 
filters for air pressure drop. Note that chilled beams are a dry coil.

• Design includes for entire building: Fully ducted returns.
• Norton’s Areas: Ventilation and air change rate for the 2006 AIA 

code are in these spaces. Any future areas for Provider Based 

Billing would need verification of any air change requirements.

DESIGN DRIVERSHVAC DESIGN DRIVERS

1. Air Quality 

2. Comfort 

3. Space Efficiency and Architectural Savings

4. Energy Efficiency

5. Provider Based Billing Requirements

6. Maintenance 



INNOVATION REQUIRES

1. Project Champion
2. Team Work
3. Persistance
4. Patience 







MECHANICAL SYSTEM 
DESIGN CRITERIA



Project eliminated the concept that the 
MEP budgets are independent of the 
architectural budget

CHILLED BEAM SYSTEM SELECTION



Estimated Tradeoff Costs
VAV with Reheat (baseline) HVAC Budget $35/SF

Chilled Beam HVAC Budget
• $38/SF = $450,000 premium

Tradeoff costs for Chilled beam:
Mechanical penthouse vs interstitial space:
5,000 SF x $252/SF = $1,260,000 (interstitial floor)
5,000 SF x $132/SF = $660,000 (penthouse)

$600,00 savings

Reduce floor to floor heights:
Remove 1’ from floor to floor for 7 floors (ducts are smaller with chilled beam)
7’ x 600 LF x $70/SF = $294,000 savings

Construction savings $894,000
Premium for Chilled Beam $450,000
Overall estimated savings $444,000



AIR QUALITY PERFORMANCE



AIR QUALITY PERFORMANCE
DOAS VENTILATION – CHILLED BEAM SYSTEM – ENVELOPE  

Ventilation
Filters ventilation and Re‐circulated air
Final Filters
Removes Humidity 

Beam Induction Fans Filter 
Re‐circulated Air

Envelope Locks out Infiltration



AIR QUALITY PERFORMANCE



AIR QUALITY PERFORMANCE



Building 
Performance 

Mechanical System  
Sizing

As Building 
Performance goes up

Chilled water system sized 
~25%-30% smaller tonnage 

than a typical MOB

“Shift Costs – Not Add Cost”

HIGH PERFORMANCE BUILDINGS



Cladding Design & HVAC Coordination

Air/vapor barrier integral with continuous insulation



Building Pressure Testing & HVAC Sizing



Energy Use Intensity (EUI)

…the lower the number
…the lower the energy use

Energy Use Index (EUI) =
Energy use     per square foot     over one year

kBTU /        s.f.        /         yr. 



Cladding Design & HVAC Coordination



Project completed in collaboration with:
Stanley Beaman & Sears/EYP, Uzun + Case, Carman, CMTA


