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CTZ 3 3368 1872 56%

CTZ 6 2358 1612 68%

CTZ 9 2074 1314 63%

CTZ 12 2922 1364 47%

CTZ 14 2886 1394 48%

Average 2722 1511 56%
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January 20, 2012
Frank A. Stanonik 

Chief Technical Advisor
Air-Conditioning, Heating and Refrigeration Institute (AHRI)
Subject: AHRI comments on boiler and water heater Title 24 code change proposals

Dear Mr. Stanonik,

Thank you for your participation in our pre-rulemaking workshops and for your written comments dated October 31, 2011. The following attempts to respond to your comments:
BOILERS

AHRI Comment:  The Codes and Standards Enhancement Initiative (CASE) study for these measures states that the methodology for evaluating the cost effectiveness of these measures used the eQuest model to generate boiler loads to identify the number of hours within each part-load range by climate zone. Yet, the cost/benefit information presented in the CASE study uses the same value for boiler operating hours in every climate zone. The assumption of the same number of hours of operation annually in every climate zone may be acceptable for a process boiler, but it cannot be used for commercial boilers.
The analysis for the combustion air positive shut off used 1524 hrs in standby mode.  This is based on 2722 hrs x 56%, which is the average across the simulated climate zones.  The number of standby hours does not vary much by climate zone as shown in the following table and thus does not affect the analysis to a significant degree.  This is derived from a series of building energy simulations as described in the CASE report.
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Using the worst case scenario (smallest number of standby hours) of 1314 standby hours (associated with CTZ 9), yields a break-even boiler size of 1.3 MMBtu/h, which is much lower than the proposed threshold of 2.5 MMBtu/h and larger.  In fact, a boiler with as few as 700 standby hours would still have a favorable payback at the proposed threshold of 2.5 MMBtu/h.

AHRI Comment:  The following equation to calculate heating load hours (HLH) was developed by the National Bureau of Standards in the late 1970’s...

This equation applies to residential, not commercial construction per the source citation.
  Given the different building characteristics and operational differences between residential and commercial buildings, it is preferable to use the more sophisticated approach of commercial building energy simulations, rather than a basic equation intended for residential boiler operation.

Combustion Air Shut-Off (Flue Damper)

AHRI Comment:  However, the cost of a flue damper for a boiler firing in the millions of Btu/h is higher than the cost of a flue damper on a lower input boiler. The cost benefit should be redone with adjusted flue damper costs and the appropriate heating load hours for each California climate zone.

Flue damper manufacturers provided estimates for the product costs.  The analysis uses a cost of $1,500, which is a factor of two times greater than the expected cost. This is a conservative estimate and large enough to account for additional costs for any unique installations.  In fact, a flue damper cost as high as $2,900 would still have a favorable payback at the proposed threshold of 2.5 MMBtu/h.  This is a factor of four times greater than the expected initial cost.

With respect to large boilers, virtually all new installations of large boilers are forced draft, and therefore exempt from this requirement. Therefore, it is likely this measure would only impact smaller atmospheric boilers.

Combustion Fan VFD

AHRI Comment:  The specific errors of the analysis for this proposed measure are that the combustion air fan does not operate during standby periods. Thus, the use of the 2722 hours of boiler operation per year overestimates the benefit of the measure.

The figure “VFD Energy Savings Results for 10 HP Motor” shows the 1537 standby hours are not included in the analysis.  This is indicated by 0% VFD speed, 0 kWh/yr savings, etc.

Parallel Position Control

AHRI Comment:  When we searched the CEC database of commercial boilers on the CEC website, we found 467 listings of commercial hot water (or hot water and steam) boilers with inputs of 5,000,000 Btu/h or greater.  All but seven listings are from two companies that are AHRI members: Laars (Waterpik Technologies Inc) and Weil-McLain.

Using the CEC appliance database (available here: http://www.appliances.energy.ca.gov), we count 968 units at 5 million Btu/h and greater across 17 manufacturers.

AHRI Comment:  The base case boiler in the analysis is assumed to operate at 40% excess air at high fire and 80% excess air at low fire. There is no information presented to show that this base case is representative of the typical 5,000,000 Btu/h, multiple input rate, commercial boiler available in California today.

This is from an ACEEE paper that states, “In general, this difference between high and low fire ranges from 40 to 80 percentage points in most boilers.”
  This is a conservative conclusion from three case studies that demonstrate typical performances in boilers with single-point position control.  The excess air of one case study ranged from 43% at high fire to 113% at low fire.  The excess air of the second case study ranged from 24% to 85%, while the third case study was 32% to 115%. The analysis assumes a very conservative combustion net temperature difference of 170°F.  Higher (more realistic) temperature differences lead to greater savings.  A combustion net temperature difference of only 270°F leads to double the savings.
AHRI Comment:  Insofar as new commercial boilers are concerned, parallel positioning control is not used to any significant extent to complying with NOx emission regulations in California.

This is not the message we have received from a number of boiler representatives across the state.  Communication with stakeholders indicates parallel positioning is available down to 5 HP (0.17 MMBtuh) but is most commonly installed on 50 HP (1.7 MMBtuh) boilers and larger.  An ASHRAE Journal article states that parallel positioning control systems are extremely economical and now are often applied to boilers as small as 150 HP (5 MMBtuh).
  Regardless, we have revised the proposed language to include an exception for higher efficiency commercial boilers.

In summary, here is the revised boiler code language for your consideration:

1. Commercial Boilers 

A. Combustion air positive shut-off shall be provided on all newly installed boilers as follows:
i. 
All boilers with an input capacity of 2.5 MMBtu/h (2,500,000 Btu/h) and above, in which the boiler is designed for negative or zero pressure operation.

ii. 
All boilers where one stack serves two or more boilers with a total combined input capacity per stack of 2.5 MMBtu/h (2,500,000 Btu/h).

B.  Boiler combustion air fans with motors 10 horsepower or larger shall meet one of the following for newly installed boilers:
i. 
The fan motor shall be driven by a variable speed drive.
ii. 
The fan motor shall include controls that limit the fan motor demand to no more than 30 percent of the total design wattage at 50 percent of design air volume.

C.  Newly installed boilers with input capacity 5 MMBtu/h (5,000,000 Btu/h) and greater shall maintain excess (stack-gas) oxygen concentrations at less than or equal to 5.0% by volume on a dry basis over the entire firing range.  Combustion air volume shall be controlled with respect to firing rate or flue gas oxygen concentration.  Use of a common gas and combustion air control linkage or jack shaft is prohibited.

EXCEPTION: Boilers with steady state full-load thermal efficiency 85% or higher.

2. Process Boilers

A.  Combustion air positive shut-off shall be provided on all newly installed process boilers as follows:
i. 
All process boilers with an input capacity of 2.5 MMBtu/h (2,500,000 Btu/h) and above, in which the boiler is designed for negative or zero pressure operation.

ii. 
All process boilers where one stack serves two or more boilers with a total combined input capacity per stack of 2.5 MMBtu/h (2,500,000 Btu/h).

B.  Process boiler combustion air fans with motors 10 horsepower or larger shall meet one of the following for newly installed boilers:
i. 
The fan motor shall be driven by a variable speed drive.

ii. 
The fan motor shall include controls that limit the fan motor demand to no more than 30 percent of the total design wattage at 50 percent of design air volume.

C.  Newly installed process boilers with input capacity 5 MMBtu/h (5,000,000 Btu/h) to 10 MMBtu/h (10,000,000 Btu/h) shall maintain excess (stack-gas) oxygen concentrations at less than or equal to 5.0% by volume on a dry basis over the entire firing range.  Combustion air volume shall be controlled with respect to firing rate or flue gas oxygen concentration.  Use of a common gas and combustion air control linkage or jack shaft is prohibited.

D.  Newly installed process boilers with input capacity greater than 10 MMBtu/h (10,000,000 Btu/h) shall maintain excess (stack-gas) oxygen concentrations at less than or equal to 3.0% by volume on a dry basis over the entire firing range.  Combustion air volume shall be controlled with respect to firing rate or flue gas oxygen concentration.  Use of a common gas and combustion air control linkage or jack shaft is prohibited.

WATER HEATERS

Flue vent requirements: 
We understand from your comments and our support contractors’ work with AHRI members that our revised proposal for flue venting should satisfy your concerns.  We have revised the language to require a straight non-condensing vent which can be easily retrofitted to a condensing vent using a PVC pipe insert.
Gas pipe capacity requirements:
Our understanding is that the cost differential between the gas pipe capacity needed for a condensing storage water heater and the 200,000 Btuh capacity specified in our proposed code update would be minimal, especially in comparison to the cost of increasing the gas pipe capacity as part of a water heater replacement project.  We are trying to take advantage of the relatively low cost of installing a gas pipe size at the time of construction that will work for ALL types of efficient water heaters.
Heat pump water heater exception from solar fraction requirement: 
Heat pump water heaters are not considered electric resistance water heaters and therefore do not have a solar fraction requirement.
Here is the revised water heater code language for your consideration:

Section 150.0(n) Water Heating System.

1. 
Systems using gas or propane water heaters to serve individual dwelling units shall include the following components:

A.  A 120V electrical receptacle within 3 feet from the water heater.  This electrical receptacle shall be accessible to the water heater with no obstructions, and 

B.  A Category III or IV vent, or a Type B vent with straight pipe between the outside termination and the space where the water heater is installed, and;

C.  A condensate drain that is no more than 2 inches higher than the base of the installed water heater, allows natural draining without pump assistance, and meets local jurisdiction requirements; and

D.  A gas supply line with a capacity of at least 200,000 Btu/hr.

Thank you again for your participation in our 2013 Standards update.  Please let me know if you have any remaining concerns.

Sincerely,
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Martha Brook, P.E.

Senior Mechanical Engineer

High Performance Buildings and Standards Development Office

California Energy Commission

CALIFORNIA ENERGY COMMISSION


1516 NINTH STREET


SACRAMENTO, CA  95814-5512


www.energy.ca.gov
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