ALESP BE10 - Replace Swinging Doors With Revolving Doors


	 


�





�
	Where swinging doors are currently used for pedestrian access only, they may be replaced with revolving doors.  Swinging doors allow outside air to pass unobstructed into the interior of the building as the door is opened.  In contrast, revolving doors allow only the air contained in the sector of the revolving door to enter.  Consequently, revolving doors reduce infiltration and conserve energy.  To maintain accessibility for handicapped persons, it will be necessary to have at least one sliding or swinging door.





FEASIBILITY REQUIREMENTS
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BENEFITS/DETRIMENTS





	Reduced infiltration with little restriction of the flow of personnel.





SURVEY DATA NEEDS:�
SOURCE OF DATA:


�
�
Passage/hour through building entrance�
Site specific





�
�
Heating degree days�
Map 1, Supporting data


�
�
Indoor temperature (summer and winter)�
Site specific





�
�
Hours of occupancy per week�
Site specific


�
�
Annual dry bulb degree hours above 78o F�
Map 3, Supporting data


�
�
Heating plant efficiency (HEFF)�
Site specific


�
�
Cooling energy efficiency ratio (EER)�
Site specific�
�
PROCEDURE





1.	Determine the number of passages per hour.





2.	Using the following formula, calculate the difference in infiltration rates (IRS) between existing and revolving doors.
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Entrance Type�
Infiltration Rate (ft3/passage)�
�
Without vestibule�
900�
�
With vestibule�
550�
�
Revolving (Manual)�
60�
�
Revolving (Motorized)�
32�
�



3.	Using nomograph 16 and associated survey data, determine the energy saved for heating as follows:
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4.	Using the following formula, calculate the energy saved for cooling:





� EMBED Equation.2  ���


**  1.08 = 0.075 lb air/cu ft x 0.24 Btu/lb-oF (specific heat of air) x 60 min/hr�
�












GENERAL INFORMATION





Sizes available:  6 ft - 6 in to 7 ft diameter, 6 ft 6 in to 7 ft high


Startup cost:  Installed stock units, min $9,800, average $11,500, max $12,900, stainless steel $14,600 for automatic controls, add $1,100


Replacement cost:  Same as startup cost


Equipment life:  25 years


Skill level of personnel required:  Carpenter, glazing contractor





Basic research underway�
�
�
Prototype being tested�
�
�
Operational test and evaluation underway�
�
�
Approved for service�
�
�
Available on market�
(�
�



NATIONAL ENERGY SAVINGS (NES) (in Btu/yr)
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ECONOMIC ANALYSIS EQUATION
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SAMPLE CALCULATION





Assumptions�
�
�
Existing entrance without vestibule�
�
�
Indoor temperature �
65o F winter, 78o F summer�
�
Dry bulb degree hours above 78o F�
5,000�
�
Passages/hr�
200�
�
Manual revolving door�
�
�
40-hour work week�
�
�
Heating plant efficiency (HEFF)�
75%�
�
Cooling energy efficiency ratio (EER)�
6.8�
�
Startup cost�
$9,825�
�
Change in O&M�
No change�
�
Fuel saved�
No. 2 oil, electricity�
�
Energy cost�
$5.12/MBtu, $0.08/kWh�
�
Escalation rate�
8%, 7%�
�
Annual discount rate (R)�
10%�
�



Calculation follow from the procedure section:


Using the table in step 2, the infiltration rate (IR)/passage can be determined.





Without Vestibule = 900 ft3/passage


Revolving = 60 ft3/passage
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FUEL SAVINGS (MBtu/yr) =
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ELECTRICAL SAVINGS (kWh/yr) =
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NES (MBtu/yr)=
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FUEL COST SAVINGS ($/YR) =
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ELECTRICITY COST SAVINGS ($/YR) =
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SIR =
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1.  ASHRAE Fundamentals, 1979


2.  Means Cost Estimating Handbook, 1982


Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 22


Naval Facilities Engineering Service Center


Port Hueneme, California 93043-4328





Telephone  805-982-3486


Autovon  551-3486


FAX  805-982-5388
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