                               End Use Efficiency in Building HVAC Control

The Department of Energy has two goals when addressing building energy efficiency. First is to maintain comfort for the occupants.  This makes for a level playing field, as anyone can devise a method to turn off the heat.  The second goal is to maintain that comfort at minimum energy expense. That goal has been largely ignored. 
In the final analysis boiler technology must be designed to meet BTU replacement needs with minimum waste.  The Building owner is responsible for reducing the heat loss from the building, maintaining fresh air for the occupants and sustaining a comfort level conducive for work productivity and comfortable rest at home.
The history of options has been an imaginative and clever number of developments over the years that are the subject of many humorous books, and imaginative engineers.  Unfortunately the deployment of economical, effective alternatives has been few, and the boiler community is skeptical about available technologies.  So much so that the Congress had to pass laws demanding the employment of better technologies to be manufactured directly into the boiler systems which become mandatory in September 2012. It will probably take until 2012 until the technology available will be used. This is neither a record to be proud of, nor a proper response to an environmental crisis where 10-20 percent of the air pollution in our atmosphere and scarce fuel supplies is derived from heating and cooling.
More immediate to our problem with boiler technology, is the observation by congress that there makes little sense to produce products that are not complete when delivered to the customer.  If control companies have to market efficiency & comfort as an after sale to boiler installation, the efficiency of end use of BTU delivery requires two separate marketing strategies which are expensive and will take forever. Were boiler companies to decide to act sooner rather than later, to take it upon themselves to do the homework they need to do, and deploy serious efficiency with their products, energy waste from inefficiencies could be reduced.  The question is “What are the markets?”  “What are the technologies available to reach these markets successfully?”  Current technologies can be deployed to increase efficiency with new equipment and presently installed equipment.  In the search to accomplish that task, the opportunity for real opportunities for boiler replacement will fall into play.
The United Kingdom has been under great pressure to develop energy conservation strategies.  As a result of needed requirements and cost of energy they market some 1,200,000 boilers per year.  In the United States 440,000 boilers are installed per year.  If you compare the population of the two countries the United States should be producing more boilers. Like all numbers these are not fixed in stone as the demographics and geography are different in the two countries.  The United States has concentrated on installation of hot air heating systems combined with air conditioning, (70% of new systems) and the weather in the two countries on average is different as the UK is more northern in the hemisphere.  All in all the difference in the number of boilers sold is significant, and indicates that greater concern in America for the environment and the cost of heating, could bring greater growth to the boiler industry.  
If folks in the consumer market could realize the increased 20-30% efficiency of heat exchange technology, proper sizing, and end use control technology, they might be more inclined to demand a renovation of their boilers sooner rather than later. Most folk believe the boiler story is one of the conspiracies to use oil, and the more the better. Take a look at who is putting them in. Oil companies. Are they going to shoot themselves in the foot?
Boiler companies really do have a tremendous opportunity to do the right thing.  The government has given them the ammunition they need and the technology to do it is available.  Instead of having lobbies to fight every development, boiler manufacturers have to develop the best product and have messages that blow all kinds of whistles to the world that they have the answers and want everyone to know it. It is just a change of attitude, “to do the job, yesterday”.  Successful companies give the customer more than they ever expected.
The problem:  Boiler companies have taken a provincial approach to BTU delivery and comfort which stops at the supply piping from the boiler. Boiler companies should be expanding concern and recommendation to after system piping, radiation requirements, boiler sizing and insulation requirements.  
Solutions:  Decide to do something about it.  Clean off the blackboard and go to the beach for the day with your staff, and have a long picnic, well into the night.  Do not talk about the kids and football or the boss.  Talk about the problem and what you as a company can do, to do the right thing and sell 10,000,000 of them. A half dozen boiler company’s control 70% of the market.  This should not be an expensive picnic.  When that group solves the problem everyone will follow. 
Take a total systems approach to the business you are in.  Look at customer comfort and energy efficiency.  Solutions are easy. The problem is the hard part.  Ask Einstein or Drucker.  Read both while you’re at it.  Have the whole staff read both. This will involve heat exchanger design, exhaust handling, proper boiler sizing, piping, proper insulation and final radiation and control.  Germany did a pretty good job of it when they decided that 138 degrees is the maximum boiler temperature at design temperature.  Not bad.  They looked at customer comfort at maximum efficiency.  When did you last see piping and radiation in the boiler installation instructions?  That might work. Who should know more about this stuff? If you ask the customer they will tell you, “The boiler Company.”  Golly has the boiler company told folks how to design the systems for their boilers, maybe someone would listen.  Maybe if the boiler companies told folks about the benefits of sizing with pipe insulation folks would listen. Maybe if folks new that boiler companies care about the whole system folks would listen.  Maybe if boiler companies were more insistent upon boiler system training for installers, folks would increase their regard for the industry and the profession. The inefficient systems in America are caused by cheap builders and low bidding. The cheaper is better is getting the user in the neck, with rising fuel prices. Perhaps it is time to stop listening to the builders and caring for the building owners who have to pay for the mistakes made by the builders for years to come. It all starts at the boiler companies that control 70% of the marketplace. Management has to manage with a total systems approach process. 
What’s next? 
Load Estimate

“A series of studies performed to determine the heating or cooling requirements of your home. An energy load analysis uses information such as the square footage of your home, window or door areas, insulation quality and local climate to determine the heating and cooling capacity needed by your furnace, heat pump or air conditioner. When referring to heating, this is often known as a Heat Loss Analysis, since a home's heating requirements are determined by the amount of heat lost through the roof, entry ways and walls.”  Bryant.com

One problem is that most buildings and homes were not designed from a radiation standpoint for best radiation at design temperatures, very well.  Those that were designed were designed for 180 degrees on a design degree day of 5-15 degrees depending on temperate zone.  Hooked together with a fixed aquastat, or even an outdoor reset control, the balance of BTU loss to BTU gain is impossible to control accurately accept by means of an estimating knob or preprogrammed curve to calibrate outdoor temperature to boiler temperature reset.  In many cases these controls are limited to a simple high low setting based on outdoor temperature. 
 Exquisite Heat technology takes all factors into consideration at the thermostat over an hours time (or other time period depending on application), to make smooth adjustments of source output temperatures to match the real heat load, taking the boiler sizing, piping, insulation , radiation, and room heat loss characteristics into consideration at the room to determine required heat supply. This makes Exquisite Heat an excellent retrofit control technology for any new or existing heating and cooling system, in order to adjust the given system to immediate system requirements.  The saving in taming oversized hot water and steam boilers and still providing precise heat gain for heat loss make this a simple application for those who really do not need a new boiler system.  For those who need a new boiler, Exquisite Heat is still needed, as the heat load software can make an accurate estimate as to heat load to a particular building at different times of the day or year.  The only method presently available for compensating for all factors to equate heat gain for heat loss is the Exquisite Heat technology.
Outdoor reset technology. Are we heating the out of doors? What consideration is given to comfort, piping looses, insulation of building and pipes, improvements in the building envelope over time, radiation, improved windows, reduced drafts, solar gain, and a host of other consideration for efficiency or comfort. Indoor comfort and efficiency control will save more and return a better value in comfort to the bill payer.
Boiler supply, boiler return temperature comparison control. Have you ever sat besides a boiler while it does its thing?  Have you seen one work on a multi zone system?  Have you ever asked anyone how it works?  It is hard to understand.  It certainly does not take the room comfort into consideration.  
Proportional Integral Derivative analysis. Why second guess the system when you can have the information up front from the room thermostat.
Thermostat analysis is the best method available.  Often imitated, but never duplicated. 
Multi Zone systems?  Of course, but not all folks have that luxury. America is not going to re-pipe its buildings.  Not anytime soon. Remember the best result from zoning is the ability to set back unused areas. Careful use of operating radiator valves can accomplish this retrofit.    
Comfort: Never having to adjust the thermostat.
Efficiency.  Precise BTU replacement.
Solar-hydro interface is the best we can get for saving fuel and integrating solar energy.  Just for instance, if you could reduce the return water temperature to your boiler with increased radiation and Exquisite Heat technology temperature adjustment you could reheat your boiler return water with a heat exchanger between the solar storage and the boiler return water pipe.  This could raise the return water to the low temps required by Exquisite Heat and reduce the time of the boiler fire. A heat exchange with pump and aquastat could preheat the return water with the excess heat from the solar system.  Solar customers could save some dollars in Spring and Fall.
Look at the solar ideas beginning to take shape out there.  If boiler guys could get it together and think like this, progress could be dynamic.

http://www.pbs.org/wgbh/nova/solar/program.html

Geothermal.  This is a subtle application of Exquisite Heat technology.  With precise Btu analysis the savings in electrical energy, and ground source BTU’s could be significant for exchange efficiency and system sizing making this technology more affordable for consumers.
The Energy act of 2007 The requirement for adjustment of boiler output to system real load can save 10% or more and improve the comfort factor.  Unfortunately the Congress did not realize that we can do the same for steam systems.  The savings for steam can be closer to 20% due the inherent overshoot characteristics of steam heat.
Why Wait for September 2012?  It can be done now.
The need for testing in house. The most asked question we get is, “what is the data?”.  Our answer is the data is soft.  It is soft because Exquisite Heat technology reacts differently with every building and every building owner.  More often than not because the buildings we service are so badly controlled the actual fuel savings can vary from 0-20%.  In some cases savings are due to correction of system problems before we can properly deploy the technology.  Steam buildings especially suffer from bad maintenance.  Piping insulation has been removed and never replaced. Condensate is not drained, and venting is not working. New boiler replacements were improperly installed in older piping systems. Pressure gauges are not adjusted properly and pigtails are jammed with debris.  Controls are often improperly adjusted or wired wrong.  After we get through all that stuff we can fine tune them to gem quality.  Often Hot water system parts are worn out or improperly arranged. After all of this the landlord has to be convinced that comfort to tenants is a good thing.  Often the ability to reduce radiator temperatures for reduction of waste and improved comfort distribution requires the correction of improper domestic hot water issues.
More evident is that the home or building was never heated properly due to bad control philosophy before we got there.  When you make this building comfortable for the first time the savings may even be negative.  The first priority of our controls is to make the building comfortable, then at a most efficient level of energy use.  Once the building is comfortable then set back temperature strategies can be employed, with assurance of even effect.  

Fixed Aqua stats:   The fixed high low aquastat set at 180 degrees will not heat evenly and will waste energy on less than design degree days. Typically the hot water is hottest in the first part of the loop and the thermostat and circulator short cycle.  The next time the thermostat cycles the left over cooler water get pushed along to the down loop radiation and you end up with big temperature differences in the rooms.  Being able to adjust the boiler temperature to a fixed rate of circulation the longer circulation evens out the temperatures in all the rooms on the loop. With hourly adjustment from thermostat demand the high limit range in hot water boilers can be adjusted from 140-190 degrees for most boilers.  Condensing boilers can be adjusted lower.  Thermostat demand in steam systems can vary the time of burner cycling. Combined with a proportional break, comfort is assured and waste from overshoot is eliminated.  Temperature and comfort control is the key to a good night’s sleep and worker productivity in the work place.
Who do you trust?  If there is one thing I have learned, you have to become somewhat familiar with your customers system, your building, and the customers needs.  You have to check everything.  Moreover you have to come back on a periodic basis.  Visits in the middle of a freezing night, full of no-heat calls and not enough techs on duty does not leave the time needed. You will learn more every time, and you will have an opportunity to do better.
What is the market? Current markets are 60% replacement 40% New Construction.  That could change. With construction falling off the replacement and retrofit market is going to be a larger part of the work in the near future.  Many folks cannot and need not replace their boilers.  They could improve comfort and efficiency with better controls retrofitted to their present system together with improved piping insulation. How many buildings and homes have removed and not replaced their insulation in the past years.  They have not been told what to do.  Some of this information could be promoted by government energy conservation programs.  Folks are not getting it yet.  Every technician that goes into a home to service an appliance should be taking the moment to talk about this to customers. First their supervisors have to care to let them do it.  The sales will come.

We post our discussion for all to read.  The discussion never ends.  Do send us your thoughts.  Exqheat @ Prodigy.net.   We learn by listening. We learn by doing.  We write out of Passion for excellence.
“Give the customer more than they ever expected.”  Who said that?

