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Polar Vortex Performance 2019 

The Design Temperature for Ellis Passivhaus is 5 F and 95 F.  Ellis Passivhaus needs 5000 W (17,000 BTUs) 
to maintain a minimum 68 F at 5 F. 

Ellis Passivhaus employs one Mitsubishi Hyper heat 48K BTU heat pump platform to provide primary 
heating and cooling.  It performs at 85% of rated capacity at ~ - 13 F.  At -18.6 F it stops performing and 
once in safe mode it automatically starts up again at – 14 F.  Radiant bath floors and towel bars can 
provide 1500 W of capacity.  One Zehnder ERV provides continuous ventilation at 84% efficiency. 

In anticipation of a polar vortex event where ambient temperature was expected to plummet to -24 F and 
remain below -14 F for 48 consecutive hours, and, in order to stress test Ellis Passivhaus and its primary 
air to air heat pump heating and cooling system, at 3 PM on 1/28/2019, the thermostats in each of the 
eight climate zones were raised to increase the average temperature in each zone to an average of 71 F 
covering 100% of every level.  The radiant bath floors were set at 67 F, the radiant bath towel bars were 
not engaged and four supplemental 1500 W space heaters were engaged to the “low” setting (500 W.)  
On 1/30/2019 at ~ 3 PM, the four space heaters were unplugged and two of the eight climate zones were 
turned off entirely. 

In the previous three days leading up to the 1/30/2019 through 1/31/2019 polar vortex event, the 
median temperature was 6 F and the average demand was 4.1 kWh per hour with the thermostats set at 
67 F.  From 1/28/2019 at 4 PM when the thermostats were adjusted up to achieve an interior ambient 
temperature of 71 F through the 11 PM hour on 1/29/2019, the median temperature was 5 F and 
demand was 6.75 kWh per hour.  For the actual 48 hour polar vortex event from 1/30/2019 through 
1/31/2019 the interior temperature was 71 F throughout the house on each level. The median 
temperature was -15 F and demand was 7.72 kWh per hour.  The low was -24 F.  The median temp for 34 
consecutive hours commencing at ~ 2 AM on 1/30/2019 was nearly -17 F and average demand for this 
period was 8 kWh per hour.  The ambient temperature at noon on 1/31/2019 was -7 F.  Partially cloudy, 
windy and snowy conditions prevailed through much of 1/30/2019. It was mostly clear on 1/31/2019. 

Takeaways 

1) Calls for heat occurred infrequently and were almost unobserved.   Maximum capacity at -13 F ~ 
139 kWh per hour. Average demand when the average temp was -17 F for 34 consecutive hours 
was 8 kWh per hour maintaining a 71 F temp throughout. 

2) The supplemental space heaters were observed to come on and off for short periods infrequently 
for the 24 hours they were engaged - as were the individual heat pump control zones. 

3) Clear and cold days result in discernable solar gains. 
4) The Mitsubishi platform proved to be resilient and robust at very extreme historical 

temperatures.  More fundamentally, The Passivhaus Institut Building Standard and Ellis Passivhaus 
proved their robustness and resiliency. 


