
• Passive House costs less over its life 
(annuitized and total cost of ownership) 

• Construction cost increase; approx. 10.5% 
(mostly building envelope) (HVAC system savings are not accounted for in this study) 

• Operating cost decrease; annuitized annual cost decrease approx. 3% 
(mostly utilities and refurbishments) 

• Improved financial risk management 
(predictable and lower life cycle cost) 

• Increased competitiveness and resilience 
(improved bottom line, simpler systems, less reliance on HVAC) 

• Increased quality of the building and reduced risk for early building deterioration 
(field testing and thermal bridge free design) 

• Comfort improvement 
(Happier and healthier tenants = less call-backs) 

• Carbon risk management and premier environmental stewardship

Key Conclusions & Benefits



Case Study 2 
Passive House Retrofit 

Hongqiao Lvyuan Project, Shanghai China, 2015/16



• Analysis of the existing conditions 

• Analysis of the proposed design 

• PHPP energy modeling 

• Assistance with design of a certifiable Passive House 
building 

• Evaluation and Recommendations 

• Conclusion and Benefits

Project



Defining the Building Envelope



Identifying Key Details

INTERMEDIATE FLOOR

INTERMEDIATE FLOOR

THERMAL BRIDGES

WINDOWS/DOORS
SLAB
WALL
ROOF



Managing PH-Compliance

• Overlay standard details with Passive House details, 
or design PH right from the beginning 

• Clearly outline insulation, airtightness, hygrothermal 
performance and understand climate influences 

• Define strategies, systems and components which 
support the Passive House targets
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Disconnect Existing Structure
replace with new structure 

(for example steel) at the 

air barrier/ insulation location

Balcony/ Planter/ Exterior Cladding

Insulation 120mm

Air Barrier

Window/ Door

Shading (see window section) 



VENTILATION
HEAT EXCHANGER

BYPASS

EXHAUST AIR

OUTSIDE AIR RETURN AIR

SUPPLY AIR

AIR-TO-LIQUID HEAT PUMP SYSTEM
AIR-TO-LIQUID HEAT PUMP:
- LOAD SHIFTING
- HEATING
- COOLING
- DEHUMIDIFICATION

DHW TANK:
PRE-HEAT

DOMESTIC HOT WATER CIRCULATION LINE

MUNICIPAL POTABLE WATER

1 2 3 4 5

HEAT-RECOVERY VENTILATION SYSTEM
1  PRE-FILTER
2  LIQUID-TO-AIR HEAT EXCHANGER: FROST-PROTECTION, PRE-COOL, DEHUMIDIFICATION
3  LIQUID-TO-AIR HEAT EXCHANGER: PRE-COOL, DEHUMIDIFICATION
4  OUTSIDE AIR FILTER
5  RETURN AIR FILTER
6  LIQUID-TO-AIR HEAT EXCHANGER: POST-HEAT

6

"EARTH LOOP"

HEAT PUMP

HEAT PUMP

VENTILATION SYSTEM

WASTE HEAT FROM COOLING
AND DEHUMIDIFICATION &
AIR-TO-LIQUID HEAT PUMP

HAC SYSTEM

RETURN AIR SUPPLY AIR

HEATING, COOLING & DEHUMIDIFICATION (HAC) SYSTEM
1  RETURN AIR FILTER
2  LIQUID-TO-AIR HEAT EXCHANGER

1 2

APARTMENT DUCTWORK

HEAT PUMP

MEP Strategies



SOLAR PANELS

ELECTRICITY

OPERABLE WINDOWS &
EXTERIOR SHADING
DEVICES

DOMESTIC HOT WATER;
INDIRECT-FIRED

HEAT PUMP FOR 
HYDRONIC RADIATORS & 
DOMESTIC HOT WATER

HEAT-
EXCHANGER;
BOREHOLE

AIRTIGHT BUILDING 
ENVELOPE; n ≤ 0.6 h-1

BALANCED 
VENTILATION;

HEAT RECOVERY ≥ 75%

EXAMPLE: 2020 TECHNOLOGY

MAKE-UP AIR UNIT;
GAS-FIRED

BATHROOM/ KITCHEN
EXHAUST FANS

OPERABLE WINDOWS

BASEBOARD HEATER;
ELECTRIC RESISTANCE

DOMESTIC HOT WATER;
GAS-FIRED

GAS

ELECTRICITY

CURRENT TECHNOLOGY

System Opportunties



SPACE HEATING

DOMESTIC HOT WATER

VENTILATION

PLUG AND APPLIANCES, UNIT

LIGHTING, COMMON

LIGHTING, UNIT

EQUIPMENT AND AMENITY

ELEVATORS

TRANSPORTATION

Source Primary Energy Site Energy Useful Energy

Primary Energy Reduction Factors Efficiency Operation

SPACE HEATING

DOMESTIC HOT WATER

VENTILATION

PLUG AND APPLIANCES, UNIT

LIGHTING, COMMON

LIGHTING, UNIT

EQUIPMENT AND AMENITY

ELEVATORS

TRANSPORTATION

Source Primary Energy Site Energy Useful Energy

Primary Energy Reduction Factors Efficiency Operation

Resource Shifting

Energy avoidance enables: 

• Use of renewable resources, energy independence 

• Resilience (extended periods of coasting) 

• Offset with decentralized systems



• Goal setting right in the beginning is key 

• Team selection is crucial 

• Understanding high-performance building envelope 
principles is critical 

• Understanding the life-cycle cost impact versus first 
day cost is key to fiscal success, and true value 
engineering

Key Conclusions & Benefits



Discussion



Thank You.
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intep.us
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