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Executive Summary of
ASHRAE std 90.1-2004 as applied to
Johns Hopkins Hospital Medical Office Building.

The MOB is an 88,000 square foot building located in Baltimore Maryland.
It consists of four floors, Basement, First, Second and Third. The building is
served by six, nearly identical packaged rooftop dx units.

Four of the air handling units, one through four, serve the Basement, First
and Second floors. The Third floor is served by AHUs 5 and 6.

In this technical report, the MOB will be evaluated in terms of compliance
with std 90.1-2004 for envelope compliance and electrical usage. The lost
rentable space and mechanical system first cost will be given. The building
will be evaluated in terms of its LEED rating. An energy simulation has also
been run on the MOB using HAP, the simulation results will be shown and
discussed.



Standard 90.1-2004 Envelope Compliance and Lighting

ASHRAE Std 90.1 is often referred to as the energy standard because
it’s purpose is to encourage acceptable energy efficiency in buildings. In
this technical report the degree of the MOBs compliance with the envelope
criteria and lighting criteria will be evaluated.

Envelope Compliance

The building envelope section of Std 90.1 gives different minimum
guidelines for envelope construction based on the buildings general type of
construction and the climactic zone it is located in.

The climactic zones range from zone 1 in Miami, Hawaii and Puerto
Rico, to zone 7 in the northern parts of Maine, Wisconsin, North Dakota and
Michigan. The MOB, being in Baltimore Maryland, is in zone 4A.
Accordingly its appropriate envelope criteria are found on Table 5.5-4.

The minimum criteria for the walls and roof are simply a function of
their construction and the type of building being evaluated. The building
types are Nonresidential, Residential and Semiheated. The MOB is a
Nonresidential building.

The minimum criteria for building fenestration, which includes the
glass curtain walls in the two stairwells and the main entrance atrium, is
based on the percentage of the building that is constructed of glazing.

The first upcoming chart is the Envelope Area Chart. It gives a
breakdown of the buildings envelope, including its exterior glazing
organized by floor and building elevation direction.

The second chart is the Component Compliance Chart. It shows the
constituent component of each building section as well as whether or not
that component meets minimum criteria for R, U and SHGC values.



Calculation Assumptions and Notes

Assumption 1 — Mechanical pad heat losses are acceptable and negligible.

Assumption 2 — Glazing areas consist of two layers of 1/8” clear glass
separated by ¥4” of air space. This will not meet maximum U and SHGC
values. But upon inspection with HAP, it was found that none of the 1/8”
panes met both SHGC and U value limits.

Note 1 — The rigid tapered insulation goes from a maximum thickness at the
parapets of approximately 7 to a minimum thickness of 2” at the roof
drains. The overall R value of the roof assembly with only 2” of insulation
is 14.84, which is close enough to the required value of 15 to be negligible.

Assumption 3 — Minimum roof R value can be neglected because it is very
close (14.84) to the minimum of 15 and occurs over a very small area.
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Envelope Area Chart

Window Height Key

top row height 4'-8"
bottom row 6'-8"typical or 5’-11 in 15" & LL West Elevation
height
floor Glazing
Envelope Section height perimeter area 3-6” 4-0” 4-6” 6'-6” area | Area
ft ft fth2 qty gty qty qty fth2 ftr2
East Elevation 13.33 302.5 3118
East Fenestration 6 19 4 915 853
North Elevation 13.33 65.5 694
North Fenestration 3 2 179
West Elevation 13.33 527 5969
West Fenestration 5 32 1 1 1056
South Elevation 13.33 82 853
South Fenestration 5 2 240
East Elevation 13.33 302.5 3118
East Fenestration 6 19 4 915 853
North Elevation 13.33 65.5 694
North Fenestration 3 2 179
West Elevation 13.33 527 5969
West Fenestration 5 32 1 1 1056
South Elevation 13.33 82 853
South Fenestration 5 2 240
East Elevation 13.33 302.5 3174 12 3 349
East Fenestration 6 10 1 510 853
North Elevation 13.33 65.5 747 3 2 126
North Fenestration 0
West Elevation 13.33 208 2412
West Fenestration 1 6 6 1 361




LOWER
LEVEL

South Elevation 13.33 82 867
South Fenestration 6 1 226
East Elevation 0
East Fenestration 0
North Elevation 14.33 82.5 1018
North Fenestration 4 2 164
West Elevation 14.33 137.5 1781
West Fenestration 8 189
South Elevation 0
South Fenestration 0
Sums by Elevation : Sums by Level
East North West South 1 3¢ 2" 1* LL

Walls 9,409 3,154 16,130 2,574 10,634 10,634 7,199 2,799 |

Total 31,266 I

1

Glazing 5,247 648 2,663 705 3,243 3,243 2,425 353 |

Total 9,263
Roof Area 18,504.50
Mech Pad Area 5,786.00
% Glazing 22.9




Compliance Chart for R value, U value and SHGC

Unit

Wall

Roof

Windows

Wall

Roof

Windows

Material Thickness R value
inch hr+ft"2*F/BTU
Gypsum Board 0.625 0.56
Air Space 0 0.91
8" LW Concrete Block 8 2.02
R-14 Board Insulation 2 13.89
Air Space 1 0.91
Face Brick 4 0.433
Steel Deck 0.034 0.00011
Rigid Tapered Insulation 5 34.72
1/2" Plywood 0.5 0.62
Built Up Roofing 0.376 0.33
1/8” Clear Glass 0.125
1/4” Air Space 0.25
1/8” Clear Glass 0.125
U=.57
SC=.887
SHGC=.763
Design R value Std 90.1 R value PASS
(minimum value)
18.723 \ 5.7 | YES
(minimum value)
35.670 \ 15 | YES
Assembly U value
(maximum value)
Fixed window 0.57 YES
Operable window 0.67 YES
U=.57
Assembly SHGC
(maximum value)
All 0.39 NO
North Facing 0.49 NO

SHGC=.763




Conclusions on Envelope Compliance

The mass walls and roof of the MOB outperformed Std 90.1-2004 minimum R-values quite
well. Although the window Solar Heat Gain Coefficient turned out to be too high and fail the to
meet recommended maximum values. The possible SHGC values were evaluated using HAPs
window construction feature with different pane types being utilized. With the best performing
1/8” panes, bronze tinted panes, the SHGC values were still unacceptable. In fact, there were only

three outer panes that yielded sufficiently low SHGC values. These panes were gray reflective,
bronze reflective, and blue-green reflective panes.



Electrical Usage Compliance

There are two methods of checking a building for electrical usage compliance. The first, and
more simple, is the Building Area Method. This method uses the overall floor area and fits into a
classification that determines the recommended wattage per square foot used in lighting. The
second method is the Space-by-Space Method. This method uses separate watt per square foot
guidelines for different spaces within a building. The different categories are multiplied with their
specific power density values and then summed.

The MOB will be evaluated with the Building Area Method. It will be approximated as
office space. The second closest space is a hospital designation, which is far and beyond the
requirements of a partial use facility such as a medical office.

The following chart shows the allowed energy usage on a Watt/sqft and usable area basis
versus the actual energy consumption of the building.

Calculation Assumptions and Notes

Assumption 1 — The actual energy usage can be approximated by assuming all lighting circuits
carry 15 Amps, which seems appropriate as the 20 Amp circuit breakers are recommended to carry
16 Amps.

Assumption 2 — Emergency lighting is disregarded.

Assumption 3 — Exterior lighting is disregarded.

Assumption 4 — Irregular lighting, such as under counter fluorescent strips, Infra-Red sink
lighting, and examination lights are disregarded as they are not normally used.

Assumption 5 — Only mechanical shafts are disregarded when the usable building area is
calculated.



Electrical Usage Chart

Total Building Exempted Adjusted
Area Area Area Area
88,260 491 87,769

Allowed Power Use

Allowed power density as per Std 90.1-2004
Table 9.5.1 for Building Area

Method
Office Use
(W/ft"2) Adjusted Area | Total Power Allowed
1.1 87,769 96,546
Unit Power
Actual Power Use Circuits Amperage Voltage (Watts)
44 15 277 182,820

Conclusions on Electrical Usage

The MOB does NOT meet Std 90.1-2004 guidelines for electrical usage. Assumption 1,
which regulates the actual power use, was questioned. However, even with an assumed load of
only 8 Amps per 20 Amp circuit, the building still overshoots the recommended energy usage as
per Std 90.1-2004.
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Building Lost Rentable Space

The lost rentable space in the MOB is relatively low. This is because there are no internal
mechanical rooms due to the fact that the AHUs are all located on the roof. The only major
mechanical loss space is the two larger mechanical shafts and the main electrical and plumbing
rooms, which are located in the southwestern corner of the Lower Level. The percentage of the
space lost to mechanical is actually below 2%.

Building Lost Rentable Space

Space Name Area

(ftr2)
SUM OF SHAFTS 491
BR-B057 ELEC 246
MES Al ELEC 69
MES A2 ELEC 66
MES A3 ELEC 66
MES AB ELEC 69
MR-B055 PLUMBING 178
MES B2 ELEC 64
MES B3 ELEC 64
MES BB 68
LOST RENTABLE SPACE 1,381
Total Building Area 88,260
% of Space Lost 1.56

11



First Cost of Mechanical System

The first cost of materials and labor for the mechanical system is $1,400,000. This amount
was determined by reading the contract documents provided by Leach Wallace Associates, Inc.
The installation cost was given as such.

In the decision making process involved in Johns Hopkins Hospital MOB, first cost was the
deciding factor. The building is on the very same block as the Hopkins campus central boiler and
chiller plant, which is under capacity. The first cost of the system used is 1.4 million dollars. The
first cost of a more efficient district chilled water and steam system is 1.7 million. Because of this
discrepancy, the MOB uses air cooled DX units and a VAV with electric re-heat terminals, a very
inefficient system.

12



LEED Assessment of JHH MOB

LEED assessment is a process by which a buildings design may be analyzed for it’s
environmental impact. The lower its negative environmental impact the higher LEED certification
Is may receive. The MOB was not designed to meet any level of LEED certification and therefore
will not score many points on the LEED assessment.

The following chart is the checklist used to gauge points awarded for towards LEED

certification.

Project Checklist

14
Possible
Y N _ Sustainable Sites Points
Prereq 1 Erosion & Sedimentation Control Required
1 | Credit1 Site Selection 1
1 Credit 2 Urban Redevelopment 1
1 | Credit 3 Brownfield Redevelopment 1
1 Credit 4.1 Alternative Transportation, Public Transportation Access 1
1 | Credit4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1
1 | Credit 4.3 Alternative Transportation, Alternative Fuel Vehicles 1
1 | Credit4.4 Alternative Transportation, Parking Capacity 1
1 | Credit5.1 Reduced Site Disturbance, Protect or Restore Open Space 1
1 | Credit5.2 Reduced Site Disturbance, Development Footprint 1
1 | Credit6.1 Stormwater Management, Rate and Quantity 1
1 | Credit6.2 Stormwater Management, Treatment 1
1 | Credit7.1 Heat Island Effect, Non-Roof 1
1 | Credit7.2 Heat Island Effect, Roof 1
1 | Credit8 Light Pollution Reduction 1
5
Possible
Y | N | Water Efficiency Points
1 | Credit1.1 Water Efficient Landscaping, Reduce by 50% 1
1 | Credit1.2 Water Efficient Landscaping, No Potable Use or No Irrigation 1
1 | Credit?2 Innovative Wastewater Technologies 1
1 | Credit3.1 Water Use Reduction, 20% Reduction 1
1 | Credit 3.2 Water Use Reduction, 30% Reduction 1

13
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Energy & Possible
N | Atmosphere Points
Prereq 1 Fundamental Building Systems Commissioning Required
Prereq 2 Minimum Energy Performance Required
Prereq 3 CFC Reduction in HYAC&R Equipment Required
1 | Credit1 Optimize Energy Performance 1-10
Credit 2.1 Renewable Energy, 5% 1
1 | Credit2.2 Renewable Energy, 10% 1
1 | Credit 2.3 Renewable Energy, 20% 1
1 | Credit 3 Additional Commissioning 1
1 | Credit4 Ozone Depletion 1
1 | Credit5 Measurement & Verification 1
1 | Credit6 Green Power 1
13
Materials & Possible
N | Resources Points
Prereq 1 Storage & Collection of Recyclables Required
1 | Credit1.1 Building Reuse, Maintain 75% of Existing Shell 1
1 | Credit1.2 Building Reuse, Maintain 100% of Shell 1
1 | Credit1.3 Building Reuse, Maintain 100% Shell & 50% Non-Shell 1
1 | Credit2.1 Construction Waste Management, Divert 50% 1
1 | Credit2.2 Construction Waste Management, Divert 75% 1
1 | Credit3.1 Resource Reuse, Specify 5% 1
1 | Credit 3.2 Resource Reuse, Specify 10% 1
1 | Credit4.1 Recycled Content, Specify 5% (p.c. + 1/2 p.i.) 1
1 | Credit 4.2 Recycled Content, Specify 10% (p.c. + 1/2 p.i.) 1
1 | Credit5.1 Local/Regional Materials, 20% Manufactured Locally 1
1 | Credit5.2 Local/Regional Materials, of 20% in MRc5.1, 50% Harvested Locally 1
1 | Credit6 Rapidly Renewable Materials 1
1 | Credit7 Certified Wood 1
15
Possible
N | Indoor Environmental Quality Points
Prereq 1 Minimum IAQ Performance Required
Prereq 2 Environmental Tobacco Smoke (ETS) Control Required
1 | Credit1 Carbon Dioxide (CO2 ) Monitoring 1
Credit 2 Ventilation Effectiveness 1
1 | Credit3.1 Construction IAQ Management Plan, During Construction 1
1 | Credit3.2 Construction IAQ Management Plan, Before Occupancy 1
1 | Credit4.1 Low-Emitting Materials, Adhesives & Sealants 1
1 | Credit4.2 Low-Emitting Materials, Paints 1
1 | Credit4.3 Low-Emitting Materials, Carpet 1
1 | Credit4.4 Low-Emitting Materials, Composite Wood 1
1 | Credit5s Indoor Chemical & Pollutant Source Control 1
1 | Credit6.1 Controllability of Systems, Perimeter 1
1 | Credit6.2 Controllability of Systems, Non-Perimeter 1
1 | Credit7.1 Thermal Comfort, Comply with ASHRAE 55-1992 1
1 | Credit7.2 Thermal Comfort, Permanent Monitoring System 1
1 | Credit8.1 Daylight & Views, Daylight 75% of Spaces 1
1 | Credit 8.2 Daylight & Views, Views for 90% of Spaces 1

14



5

Possible

Y | N | Innovation & Design Process Points
1 | Credit1.1 Innovation in Design 1
1 | Credit1.2 Innovation in Design 1
1 | Credit1.3 Innovation in Design 1
1 | Credit14 Innovation in Design 1
Credit 2 LEED™ Accredited Professional 1

69

Possible

Project Totals Points

4 Not Certified <26 points

26-32

Certified points

33-38

Silver points

39-51

Gold points

52-69

Platinum points

Conclusion of LEED Assessment

The exceedingly poor LEED rating of the MOB illustrates to what extent first cost rules in
the building industry. The buildings only energy input is electric. There has been no effort to use
more efficient systems of oil, gas, or the central plant, located about a hundred yards away.

15



Carriers Hourly Analysis Program was chosen to analyze the MOD because it was the

HAP Simulation

program the MEP firm, Leach Wallace Associates, Inc used. The final results will be shown to be

lower than the economic estimate LWA predicted in their contract documents. This is possibly
because of the omission of load from certain specialized equipment with unknown electric load
and heat gain. Another inconsistency is that the cooling loads are exceedingly small and the

electrical equipment load enormous. The only conclusion | could come to is that by some error of

classification HAP took all of the cooling and heating, which is all electric incidentally, to be

equipment load instead of classifying it as cooling and heating.

Assumption 1 — Space occupant loads are based on space furniture.

Assumption 2 — Unknown thermal resistance values, such as those of the basement slab and the

Simulation Assumptions and Notes

basement walls are at the default values found in HAP.

Total Simulated Electricity, Cost, and Emissions

Ibm Pollutant /kWh

Fuel Particulates | SO2/kWh Nox/kWh | CO2/kWh
Coal 1.10E-03 1.28E-02 | 7.41E-03 | 2.15E+00
Qil 1.10E-03 1.54E-02 | 2.83E-03 | 2.11E+00
Nat. Gas 0.00E+00 1.35E-05 | 2.54E-03 | 1.34E+00
Nuclear 0.00E+00 0.00E+00 [ 0.00E+00 | 0.00E+00
Hydro/Wind 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00
Totals 6.42E-04 7.54E-03 | 4.44E-03 | 1.38E+00
AHU1-2,5 AHU3-4,6 SUM
Electricity (kwh) 763,646 339,699 1,103,345
HAP simulated cost ($) 51,927 23,100 75,027
Ibm Pollutant yearly
Particulates | SO2/kWh | Nox/kWh CO2/kWh
708 8,319 4,899 | 1,522,616

Air System Simulation Results (Table 1) :
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Central Central
Cooling Coil| Cooling Eqpt Central Unit|Central Heating |Central Heating| Zone Heating| Zone Heating
Load Load Clg Input Coil Load Coil Input Coil Load Coil Input
Month (kBTU) (kBTU) (kWh) (kBTU) (kWh) (kBTU) (kWh)
January 181784 28 16 0 0 0 0
February 176438 45 15 0 0 0 0
March 216889 250 60 0 0 0 0
April 229531 433 159 0 0 0 0
May 265351 652 367 0 0 0 0
June 305202 699 512 0 0 0 0
July 327438 711 553 0 0 0 0
August 316090 697 529 0 0 0 0
September 285357 705 456 0 0 0 0
October 252282 594 272 0 0 0 0
November 209881 264 81 0 0 0 0
December 191172 67 15 0 0 0 0
Total 2957414 5143 3035 0 0 0 0
Air System Simulation Results (Table 2) :
Zone Heating Electric
Supply Fan Return Fan Unit Fan Lighting Equipment
Month (kWh) (kWh) (kWh) (kWh) (kWh)
January 10807 2523 0 12714 29610
February 10058 2348 0 11593 27000
March 11652 2720 0 12997 30270
April 11836 2763 0 12340 28740
May 12385 2891 0 12340 28740
June 12610 2944 0 12997 30270
July 13105 3059 0 12714 29610
August 12779 2983 0 12997 30270
September 12430 2902 0 12340 28740
October 12316 2875 0 12714 29610
November 10980 2563 0 12623 29400
December 11004 2569 0 12714 29610
Total 141960 33138 0 151081 351870

17



Air System Sizing Summary for AHU1-2

Project Mame: LLAHUT-2 103172005
Sraparad Dy pEUas 01:45RM
Air System Information
A SYEIEM MEME e BUMIZET OF ZOMEE e e ennr e 4
Equipment Class . Floor srea .. ¥
B SVEIE TYPR e LBEHOMN oo
Sizing Caleulation Information
Zone and Space Sizing Method:
Zone CFM e Peak zone sanaibla load Caloulation Mantie ... Jan te Dec
Space CFM ... Individual peak epace losds I U e Calculated
Central Cooling Coil Sizing Data
Total colload . 110.0 Tons Looad Goours 3k .o Zug 1400
Total collload .. . 13¥.6 MBH OACS/WEB .. .. 3241748 'F
Serslble col laad ... .. 10e4.2 MSH Entering DB /'WE ... .. TA41830 F
Coll CFM at Aug 1400 . . 33245 CPM Laaving DB ' WS ... .. 5027488 'F
Max block CFM at Aug 1500 34220 CFM L 1| T 489 F
Sum of peak zone CFM ... 34248 CPM Bypass Factor .. 0100
Serslble heat ralio 0.30E REEURING RH e 40 %
o L+ T . 2585 Dizslgn BUREY =mp. .. 550 °F
ST R .. 454 Zone T-6lEt Check . Tofd O
Waber low & 100 °Frise . ra M3 zone temperature deylation ... 33 °F
Central Heating Coil Sizing Data
Ho cantral hasting coll loads sccurmad during thies calculation
Supply Fan Sizing Data
Actual max CFM at Aug 1500 . 34220 CPM Fan mabar BHP e E3.40 Bk=2
Standand CFM CFM Fan mahor BW . 51.75 W
AChEl may P e 120 CPMEF
Return Fan Sizing Data
Actalmax CFM at Aug 1500 ... 34220 CFM Fan mabor BHP 16820 BH=2
Standand CFM CFM Fan mahor BW . 1208 WW
Achal max CFWM? CFM
Cutdoor Ventilation Air Data
Ceslgn AlMow SFM e, 45T CFM CFRDETBON e §.45 CFMpersan
L L | AT CPMEF
Houry AnalysE Program v.a.2 Page 1@ 1
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Air System Design Load Summary for AHU1 -2

2roject Mame: LLAHU1-2 10¢31/2005
Prepared by: pelas O1:£EPM
DESIGH COOLING DESIGH HEATING
COOLING DATA AT Aug 1400 HEATING DATA AT DEE HTG
COOLING DA DB/ WB 324 °F[74.5 °F HEATING O& DE i WE 110 "F/ 8.8 °F
Sanslbls Latart Sanslbls Latart
ZOME LOADS Datalla [ETUM [ETUN Datalla [ETUME [BTUMN
Window & Skylight Salar Loads 1536 1= 71545 - 1536 1 - -
Vil Transmission 2556 T° 4143 - 2556 T 7224 -
0? Transmisshan 1434 7 a3 - 1434 fF 1524 -
Window TransmiEsion 1536 1t 14902 - 1536 1 34140 -
Zkylight Transmisslon o [n] - o [n] -
Daor Loads of a - ofe a -
Floor Transmisslon E316 = 1} - E31ETE =l -
Partiions 0 o] - 0T o] -
Celling o 1} - o 1} -
Ovwernead Lighting 42036 W 115823 - 0 1] -
Task Lighiing oW 1] - 0 1] -
Elecidc Equipmeant 100000 W J0543 - 0 o} -
Feople LT 101409 95830 0 o o
Infltration - 1} L - 1} C
IAscelanesus - 500 L - 1] C
Safety Faclor 0% /0% 1] 0 0% 1] L
»= Total Zona Loads = E20585 SEEE0 4583 0
Zone Condtioning - TEE1TD S5E30 - JE343 C
Flenum Wall Laad 0% a - 0 a -
Flemum Roof Load 0% o] - 0 o] -
Flenum Lighting Load 0% 1] - 0 1] -
Festurm Fan Load 33949 CFM 40rz5 - 342 CFM -0 -
Ventllation Load 4518 CFM TETAS 159458 49 CFM 3235 -154
Supply Fan Load 33948 CFM 175323 - 342 CFM -36143 -
Space Fan Coll Fans - ] - - ] -
Duct Heat Galn f Loss 0% a - 0% a -
»> Tofal Syatam Loads = 1064165 256348 = -5373 -154
Central Coollng Coll - 10E41ES 2554108 - -414E2 -154
Central Heating Cal - ] - - ] -
Zone Healing Uinit Cols - 1] - - 34489 -
»= Total Conditlening - 1064165 256408 - -E373 -154
Kay: Poaltive valuas are cig loads Posltive values are hig loads
Magative valuee are hig loads Megative values ara clg losds
Hourty Analysks Program v.4.2 Page 10of 1
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System Psychrometrics for AHU1-2
2roject Mame: LLAHU1-2 10/31/2005
Preparad by: peuas O1:2EPK

| August DESIGN COOLING DAY, 1400

TABLE 1: SYSTEM DATA

Ory-Eulb Spaciic Zenzlblg] Latant

Tamp Humildity Alrfiow| COZ Laval Heat Heat

Componsnt Location [°E] {10 (M (ppm] |BTLhir] {BTLhr]
WVentlation Ak nkst azd D263 43138 401 TATLE 159458
Went - Return Mixing Cutist T4 [UODSEA 33343 1458 - -
Central Cogillng Col Cutist S50.2 Lo 33348 14358 106£155 25E40E
Central Haating Co Cutlst S50.2 DUOD7 0 33349 1458 [ -
Supply Fan Cutlst =50 Lo 33348 14358 175323 -
Cold Supply Duct Cutist S50 DuoovF o 33349 1458 - -
Zone Al - TE [UOD7EA 33343 1634 TEITD SEESD
Fegturn Flenum Cutlst TE LLOD7TEA 33343 1634 [ -
Feztum Fan Cutlst Tr2 [UD07E 33248 1634 471525 -

Alr Densily x Hest Capaclly x Conversion Factar Al sea level = 1.060; At stie atftvde = 1.074 BTURr-CFd-F)
Alr Densify ¥ Hast of Wsporizafion ¥ Conversion Faciar Af 5ea fevel = J748. 0 Ar sife atifude = £720.2 BTLYRCFM)
Site Autege = 154.00

TABLE 2: ZOMNE DATA

Zone Tarminal Zone

Senzlble Zone Zone Zona cioz Haating Heafing

Load T-atat Cond Temp| Alrfiow Lewvel Call Unii

Ziona Namsa [STLURr) Moda| (BTN i*F} |CFM) |ppmi) {BTUhr) (BT}
Zone 1 141916 Coolng 194339 78.3 773 1620 | i}
Zone 2 TEEN Coolng 101944 7.7 4178 17 i o
Zong 3 IT3E Coolng| 435455 T4.5 203235 1547 | o
Zone 4 29777 Coolng 37433 75.E 1673 157E | i}

Houry Analyss Program v.4.2 Page 1of



System Psychrometrics for AHU1-2
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Senzlble Zone Zone Zona cioz Haating Heafing

Load T-atat Cond Temp| Alrfiow Lewvel Call Unii

Ziona Namsa [STLURr) Moda| (BTN i*F} |CFM) |ppmi) {BTUhr) (BT}
Zone 1 141916 Coolng 194339 78.3 773 1620 | i}
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Zong 3 IT3E Coolng| 435455 T4.5 203235 1547 | o
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Monthly Simulation Results for AHLI3-4

2roject Mame: LL AHUS-E 10/31/2005
Preparsd by peLas 01:38FP M
Alr System Simulation Resulis [Tabla 1)
Cenfral Canfral Terminal Terminal
Cooling Codl|  Cooling Eqpk|  Central Unit |Cantral Heating |Cantral Heating|  Heating Coil|  Heating Conl
Load Load CIlg input Coll Lead Codl input Lead Input
Month [KBTI [KBTU [} [KBTI LAadil] [KBTU) W)
January 46400 13 T 12 4 i] o
February 32119 25 11 21 [ i] o
March TE154 B2 36 o o u] o
&pril 104200 120 T 1] 1] i} 1]
May 148255 213 152 o o i] 1]
Juna 185245 412 327 o o 1] o
July 21504 22 £33 o o u] o
L uguat 1522 443 35T o o i] o
Saptamber 17 20ED 35 239 o o 1] o
otober 127416 185 125 o o u] o
Movembar TEEIT 49 5] ] o o u] o
Diecamiber 52469 12 1 o o u] o
Todal 1457302 373 1788 k] i 1] o]
Alr System Simulation Resulis [Tabls 2)

Zona Heaflng]  Zone Heafing Zong Heaflng Elaciric
Coll Lead ol Input Supply Fan Return Fan Unit Fan Lighting Equipmant
Month [KBTI L4adil] {K¥I) W) [V LA [KWTY
January o o 543 1304 o 12165 o
February 14 4 2388 1297 o 10779 o
March o o 7439 1787 o 11627 o
&pril o o E549 76 o 11703 o
May o o EaTs 387 o 12039 o
Juna o o BTE3 2351 o 11241 o
July 1] 1] 106535 2370 1] 12185 1]
Luguat o o 10145 2435 o 11627 o
Saptamber o o = 1o0| T o 11703 o
Chotober 1] 1] 7 2205 1] 12185 1]
Movembar o o ETT 1628 o 11186 1]
Discambar o o 5505 1323 o 12185 o
Total 14 4 F35e0 23753 1] 140535 1]

Houry Analysk Program v.4.2 Fage 1o 1
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Air System Sizing Summary for AHLU3-4

2raject Mams: LL AHUS-2 10¢31/2005
Praparsd by pELas 01:34PM
Air System Information
Alr Zystem Mame MUMBET OF ZONRE e 4
Equipment Class . Floor Ared ... ¥
A Sysiem Typa LOCEHON oo
Sizing Calculation Information
Zane and Space Sizing Mathod:
Zone CFM o Peak zone gansibia load Calculalion Monme ... Jan to Dec
Space OFM .. Indlvidieal peak apace loads SIZING DEEA oo Calculatad
Central Cooling Coil Sizing Data
Todal Col 0ad . B2.6 Tons Load Qomurs 3k .o Jul 1500
Todal coll foad ... . 3312 MEH CADSIWE ... . 330ITED F
Sensible coll inad . . TELT MEH Eriering DB { WE . E2Eigs2 "F
Coll CFM 3k Jul 1300 .. 13243 CFM Leaving DB ' WS 47744 F
Max block CFM atAug 1500 13243 CPM SOl ADP o e 4318 'F
Sum of peak zone CFM ... 13356 CFM Bypass Facior .. [ER (1]
Sensible heal ralio ... . DT RBEUENG FAH e 3B %
BTN . . 3585 Design ELpplY =mp. 580 °F
STUfhr-) ... o A Zone T-6lat Check ... Dafd O
Wabar ow @ 100 "FHse .o A Max zone temperatura devlabion ... A1 °F
Central Heating Coil Sizing Data
Mo cantral haating coll leads eccurmad durlng this calculation
Supply Fan Sizing Data
Actual max CFM at Aug 1500 .. 15243 CFM Fan mator BHP o 53.10 BHP
Standard CFM ... CFM Fam mbor B e 4407 W
Actual max CRWT CPM
Return Fan Sizing Data
Actual max CFM at Aug 1500 ... 19243 CFM Fan mator BHP e 1420 BH2
Standand CFM ... CFM Fan mator KW e 10,59 WW
Actual max CRWM CFMis
Cutdoor Ventilation Air Data
Design AIMOW SFM e 4593 CFM CFREPEIBON .o 8.73 CFMpersaon
L 1 AT CPMeF
FourTy Analysts Program v.4.2 Fage 100 1
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Air System Design Load Summary for AHU3-4

2roject Mame: LL AHUS-E 1031120035
Prepared by: pelas O1:34PM
DESIGH COOLING DESIGH HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DEE HTG
COOLING D& DB/ WB 93.0 °F I 75.0 °F HEATING DADE/WE 11.0°F/BE"F
Sanslbls Latart Sanslbls Latart
ZOME LOADS Datalls [ETUM [ETUNI) Datalls [ETUMI [ETUNI)
Window & Skylight Salar Loads 2329 " 0515 - 23 - -
Wall Transmikssian 7284 EO17 - T2E4 T 21712 -
oof Transmission 1342 2324 - 1342 T 2155 -
Window Transmission 2339 23402 - 23 TE314 -
Skylight Transmisslcn one 1] - o 1] -
Cioor Loads ane a - an a -
Floor Transmisslon B34 1° 1} - B34t 555 -
Faritions ons 1] - o 1] -
Celling o 1} - o 1} -
Cverhead Lighting 48397 W 121343 - 0 1] -
Task Lighing oW a - 0 a -
Eleciic Equipment 0w 1] - 0 1] -
Feople 372 103352 101675 0 a o
Infltration - 1} L - 1} C
Mscelaneous - ] 0 - ] D
Safety Faclor 0% /0% 1] L 0% 1] C
»2= Total Zona Loads = 300554 101875 = 10EE40 0
Zone Condiioning - 4EIEE3 101E7S - 26310 C
Flenum Wall Load 0% a - 0 a -
Flenum Rodf Load 0% 1] - 0 1] -
Flenum Lighting Load 0% a - 0 a -
Relum Fan Load 19243 CFM 3613 - 194 CFM -780%5 -
Venlilation Load 4933 CFM 74982 1ETEEE 30 CFM S0ed -162
Supply Fan Load 19243 CFM 150375 - 184 CFM -324E6 -
Space Fan Coll Fans - ] - - ] -
Cuct Heat Galn f Loss 0% a - 0% a -
»> Tofal Syatam Loads = Ta43 263451 = gl0az -1&62
Central Cogling Coll - T21684 263475 - -3i7E2 -162
Central Heating Cal - ] - - ] -
Temminal Rengat Cols - 0 - - 0 -
Zone Healing Linit Colls - a - - 3EATL -
== Total Conditlaning = T2 1534 2E4TS = glogz -162
Kay: Positive valuas are cig loads Posltive values are hig loads
Hagatlve valuse are hig loads Megative values ara clg loads
Hourty Analysks Program v.4.2 Page 10of 1
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System Psychrometrics for AHU3-4

2roject Mame: LL AHUS-E 10/31/2005
Preparsd by peLas 01:34P M
[ July DESIGN COOLING DAY, 1500 |
TAELE 1: SYSTEM DATA
Ory-Eulb Spaciic Zenzlblg] Latant
Tamp Humildity Alrfiow| COZ Laval Heat Heat
Component Location [*F] [ [=T1]] [CFMI (ppm} |ETL ] |ETL ]
Ventliatan Al ket =] DuO1463 4383 400 74007 167536
Went - Return Mixing Cutiet G265 D00 3sE 19243 1318 - -
Central Coollng Coll Cutlet 477 DuO05349 19243 1310 721694 25T
Central Heating Co Cutlet 477 DUI05349 19243 1310 D -
Supply Fan COutlet 550 DuO05349 19243 1310 130375 -
Cold Supply Duct Cutiet 550 DuO05349 19243 1310 - -
Zone Alr - 773 D007 E1 19243 1641 452893 101675
Fighum Flenum Cutlet 773 DUO07EA 19243 1641 D -
Feztum Fan Cutlst 720 L | 19243 1EL7 36131 -
Alr Densiy ¥ Hest Capacily x Conversion Factar At 5ea ievel = 1.080; At she aititude = 1.07d BTLYRr-CFld-F)
Alr Densily x Heat of Maporzation & Conversion Facior Al sed fevel = J740 0 Ar sife aitiude = 4720 2 BTV h-CFM)
Site Althpde = 154.0 7
TABLE 2: ZOMNEDATA
Zone Tarminal Zone
Senszlble Zome Zona coz Haating Heafing
Load T-giat Cond alrfioa Lewel Caoll unit
Zona Nama [T} Moda] (BTN {CFM \pprj {ETWUhr) [BTWMNr)
Zone 1 Th442 Coolng| 103564 4162 1657 1] o
fone 2 154783 Coolng| 205702 5551 1636 1] o
Zone 3 aiz3i Coolng| 1173E9 4333 1725 1] o
Zone 4 23215 Coolng 35656 1581 1357 1] o]
Houry Analysk Program v.4.2 Fage 1o 2



2roject Mame: LLAHU1-2
Dreparas oy peUas

Monthly Simulation Results for AHUS

100312005
01:53P M

&r System Simulatbion Results [Tabls 1)

Cantral Central

Prahgat Codl|  Praneat Codl|  Cooling Coll|  Coollng Egpt|  Central Unit|Cantral Heating |Cantral Heating
Laad Input Load Load Cl inpuk Coll Load Coll nput
Month [KBTI LAadil] [KBTU) [KBTI LAadil] [KBTU) W)
January o o 15204 13 T 1529 445
February o o 1E515 25 11 TBE 225
March o o 27235 102 47 7 5
&pril 1] 1] JE602 120 109 i} 1]
May o 1] 54974 304 24 i] 1]
Juna o o T306z2 £75 33z 1] o
July o o 3654 £30 345 u] o
L uguat o o TEA4S &£27 340 i] 1]
Saptamber o o 63570 L E] g9 1] o
otober o o £43E0 260 180 u] o
Movembar o o 24455 T 49 39 11
Diecamiber o o 16382 iz 1 1329 30
Todal o] o] 535774 2542 1873 3583 1073

Alr System Simulation Resulis [Tabls 2)

Terminal Tarminal

Heating Codl|  Heating Codl|  Zone Heafing|  Zone Heafing Zione Heaflng
Laad Input Coll Load Coll nput SuUpply Fan Return Fan Uit Fani
Month [KBTI LAadil] [KBTU) W) LAadil] [} W)
January 1] 1] 167 L5 366 i 1]
February o o ] 4 Q25 354 o
March o o [u] o 472 &03 o
&pril 1] 1] u] 1] 713 728 1]
May o o [u] o 13 F37 o
Juna o o [u] o I345 237 o
July o o o o Z5e0 oa7 o
L uguat o o [u] o I385 1017 o
Saptamber o o [u] o 213 Q38 o
(chober o o [u] o 1839 a1 o
Movembar 1] 1] u] 1] 1224 519 1]
Discambar o o T4 2 a4 384 o
Todal o] o] 343 101 2052 8713 o]

&lr System Simulation Resulis [Tabla 3)

Houry Analysk Program v.4.2 Fage 1o 2
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Air System Sizing Summary for AHUS

2roject Mame: LLAHU1-2 10¢31/2005
Preparsd by peLas O1:51PM
Air System Information
Al SYEEM MEME Mumber of Zorss
Squipment Class Floor Area ... 450 =
AN SYEIEM TYPS o T T . Balfimore, Maryland
Sizing Calculation Informaticn
Zone and Space Sizing Method:
Zone CFM o Peak zons gansiiia load CAICUIEN MANE .o Jan to Dec
Space CFM ... Indlvidual peak epace losds Slzing Data .. Calculated
Central Cooling Coil Sizing Data
Total coll I0ad . 3.6 Tons Load ooours ak .. Aug 1400
Total coll load .. JET.Z MBH O DB T WE 324/748 °F
e coll A0 . e 2816 MSH Enterng DB I WB .o #loisdT F
Coll CFM at Aug 1400 ... ... BE3D CFM Leaving DB/ WS .. 5137489 'F
Max block CFM at Aug 1400 . ... BE3I0 CFM L T 480 °F
Sum of peak zone CFM ... ... BBES CFM Bypase Facior 0100
Serslble heat ralio ... ... I.TET REsURNG RH e 42 %
ETon ... . 3056 Dieslgn EUpPYY femp. _550 °F
BTN AT e 33,3 Zone T-slat Check ... Dof2 O
Wabtar Now @ 10D "FHsE . A A3y zone temparature devlaion ..., 21 °F
Central Heating Coil Sizing Data
M zantral hasting coll leads sccurrad during thie calculstion
Freheat Coil Sizing Data
Mo heating coll leads octurred during this calcuation.
Supply Fan Sizing Data
ACiual max CFM at Aug 1800 . BE30 CFM Fan mabar BHP s 13.50 5H=
Standand CFM ..ot BTAD CFM Fan mabor KW s 10,37 WW
Aciual max CRMTE e 094 CPMSF
Return Fan Sizing Data
Actual max CFM al Aug 1200 . B&30 CFM Fan mabor BHP e 5.30 ShH=2
Standard CEM BTAD CFM Fan miobar K e 4.40 ®W
Actal max CRMI 094 CPMeF
Cutdoor Ventilation Air Data
Chassign Mo S e 1528 CFM CFMDETBON oo et 7.58 CFMperson
L | 018 CPMSF
Foury Analyss Program v.a 2 Fage 10 1
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Air System Design Load Summary for AHUS

2roject Mame: LLAHU1-2 10¢31/2005
Prepared by: pelas O1:51PM
DESIGH COOLING DESIGH HEATING
COOLING DATA AT Aug 1400 HEATING DATA AT DEE HTG
COOLING DA DB/ WB 324 °F[74.5 °F HEATING O& DE i WE 110 "F/ 8.8 °F
Sanslbls Latart Sanslbls Latart
ZOME LOADS Datalla [ETUM [ETUN Datalla [ETUME [BTUMN
Window & Skylight Salar Loads 1184 1= 54531 - IR - -
Vil Transmission EILR N 2223 - 2011 T &0 -
oof Transmission Bi4a e TEQEL - Bi4a e 14711 -
Window TransmiEsion 1184 1= 11582 - R 40139 -
Zkylight Transmisslon o [n] - o [n] -
Daor Loads of a - ofe a -
Floor Transmisslon afs 1} - o 1} -
Partiions 0 o] - 0 o] -
Celling o 1} - O 1} -
Ovwernead Lighting 14335 W 3&5ET - 0 1] -
Task Lighiing oW 1] - 0 1] -
Eleciic Equipment 0w 1] - 0 1] -
Feople 194 35139 3AT70 0 o o
Infltration - 1} L - 1} C
Mscelaneous - ] 0 - ] D
Safety Faclor 0% /0% 1] 0 0% 1] L
»= Total Zona Loads = 181210 F3TT0 B35 0
Zone Condtioning - 2082E3 3770 - SE203 C
Flenum Wall Laad 0% a - 0 a -
Flemum Roof Load 0% o] - 0 o] -
Flenum Lighting Load 0% 1] - 0 1] -
Festurm Fan Load ES30 CFM 13112 - 39 CFM -3243 -
Ventllation Load 1528 CFM 22773 45758 15 CFM 14E7 23
Supply Fan Load E&30 CFM 5367 - 39 CFM -7640 -
Space Fan Coll Fans - ] - - ] -
Duct Heat Galn f Loss 0% a - 0% a -
»> Tofal Syatam Loads = 282435 5525 = 43812 41
Central Coollng Coll - 281610 5544 - -10554 23
Central Heating Cal - ] - - ] -
Preheat Coll - 1] - - 1] -
Temminal Reheal Colls - [1] - - [1] -
Zong Heating Unit Colls - o} - - BD3ES -
»= Total Conditlening - ZB1810 55544 - 45512 -43
Kay: Positive valuas ars cig loads Posltive values are hig loads
Magative valuee are hig loads Megative values ara clg losds
Hourty Analysks Program v.4.2 Page 10of 1
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System Psychrometrics for AHUA

2roject Mame: LLAHU1-2 10¢31/2005
Preparsd by peLas O1:51PM
[ August DESIGH COOLING DAY, 1400 |
TABLE 1: SYSTEM DATA
Ory-Eulb Spaciic Zenzlblg] Latant
Tamp Humildity Alrfiow| COZ Laval Heat Heat
Componsnt Location [°E] {10 (M (ppm] |BTLhir] {BTLhr]
WVentlation Ak nkst azd D263 1539 401 22TV 43755
Went - Return Mixing Cutist &1.0 [uoDaEs 5820 1E1E - -
Preheat Coll Cutist &1.0 [uODazs 820 1E1E i -
Central Copllng Coll Cutlst 51.3 DUOD7 33 5330 1618 251610 G554
Central Haating Co Cutist 51.3 LLOD7 33 820 TE1E i -
Supply Fan Cutlst S50 DUODv 33 5330 1616 353487 -
Cold Supply Ducs outist S50 [UOD7 233 5820 1E1E - -
Zone Alr - 7r.a [LODS23 5820 1E73 208Z53 T
Fezturn Plenum Cutist 77 o033 G820 1673 i -
Festurm Fan Cutist 735 [uODEZ3 5820 1E73 12012 -
Alr Densily ¥ Hest Capacity x Conversion Factar At 583 level = 1.080; Al Sie age = 1.074 BTLII-CR-F)
Alr Dansily x Heart of Waporzation x Conversion Facior Af sea fevel = J740.0; Al sife altiude = 4720.2 BTLVR-CIFM)
Site Alithige = 15401
TABLE 2: ZOME DATA
Zone Tarminal Zone
Sanslble Zone Zong Zons coz Haating Heafing
Load T-gtat Cond Temp| Alrfiow Lavel Call unit
Zons Mams [ETUI Mods) (BTUM *F} [CFMI [pPpmj (BT (BT
Zone 1 128673 Coolng| 1934578 TT. 11 1586 0 1]
Zone 2 12536 Coolng 15305 =r 713 1726 1 o
Houry Analysis Program v.4.2 Fage 1of 2
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Monthly Simulation Results for AHUG

2roject Mame: LL AHUS-E 10/31/2005
Preparsd by peLas 0145
Alr System Simulation Resulis [Tabla 1)
Cenfral Canfral Terminal Terminal
Cooling Codl|  Cooling Eqpk|  Central Unit |Cantral Heating |Cantral Heating|  Heating Coil|  Heating Conl
Load Load CIlg input Coll Lead Codl input Lead Input
Month [KBTI [KBTU [} [KBTI LAadil] [KBTU) W)
January 11585 13 T 1651 484 i] o
February 12385 25 11 335 246 i] o
March 20111 B2 36 1 o u] o
&pril 283543 120 T 1] 1] i} 1]
May 455035 213 152 o o i] 1]
Juna SE265 267 215 o o 1] o
July TDEES 273 227 o o u] o
L uguat G627 254 206 o o i] o
Saptamber 53270 245 184 o o 1] o
otober 3sraz 185 125 o o u] o
Movembar 197ES 49 5] ] 125 ar u] o
Diecamiber 12747 12 1 2316 a79 u] o
Todal 432166 1713 1273 4330 1445 1] o]
Alr System Simulation Resulis [Tabls 2)

Zona Heaflng]  Zone Heafing Zong Heaflng Elaciric
Coll Lead ol Input Supply Fan Return Fan Unit Fan Lighting Equipmant
Month [KBTI L4adil] {K¥I) W) [V LA [KWTY
January 170 0 Ti5 303 o 3594 o
February 139 41 737 3N o 3431 o
March o o 1213 =1 ] o 3raz o
&pril o o 1565 [ o 3746 o
May o o 2061 75 o 3570 o
Juna o o 2181 a3n o 3538 o
July 1] 1] 2435 033 1] 3934 1]
Luguat o o 261 ] o 3raz o
Saptamber o o 2138 als o 3746 o
Chotober 1] 1] 4= 721 1] 3334 1]
Movembar o o 10e9 45T o 3574 o
Discambar E1 18 716 304 o 3594 o
Total 370 105 18555 go04 1] L3008 1]

Houry Analysk Program v.4.2 Fage 1o 1

30



Air System Sizing Summary for AHUG

2roject Mame: LL AHUS-E 10¢31/2005
Preparsd by peLas O1:43PK
Air System Information
Al SYEEM MEME RUMBET O ZOPSE e 1
Squipment Class Floor Area ... U 1) N
AN SYEIEM TYPS o T T . Balfimore, Maryland
Sizing Calculation Informaticn
Zone and Space Sizing Method:
Zone CFM o Peak zons gansiiia load CAICUIEN MANE .o Jan to Dec
Space CFM ... Indlvidual peak epace losds Slzing Data .. Calculated
Central Cooling Coil Sizing Data
Total coll I0ad . 27.7 Tons Load OoCUrs 3k ..o Jul 1500
Total coll load .. 332& MBH O DB T WE F30ITED F
e coll A0 . e 2373 MBH Enterng DB I WB .o #lEisdT F
Coll CFM at Jul 1500 ... e 1721 CFM Leaving DB/ WS .. S0.7i 433 'F
Max block CFM at Jul 1500 e TT21T CFM L T 473 °F
Sum of peak zone CFM ... e TT21T CFM Bypase Facior 0100
Serslble heat ralio ... .. D.TT4 REsURNG RH e 40 %
ETon ... . 385 Dieslgn EUpPYY femp. _550 °F
BTN AT e 325 Zone T-slat Check ... Dol OF
Wabtar Now @ 10D "FHsE . A A3y zone temparature devlaion ..., 4 °F
Central Heating Coil Sizing Data
M zantral hasting coll leads sccurrad during thie calculstion
Supply Fan Sizing Data
Actial max CFM at Jul 15300 . T2 CPM Fam mohar BHP e 1330 BH=
Standand CFM ..ot TETE CFM Fan Mol BW o 10,37 W
Aciual max CRMTE e 0.TE CPM=
Return Fan Sizing Data
Aciual max CRM at Jul 1500 e i CFM Fan mabor BHP st 5.30 ShH=2
Standand CFM ..ot TETE CFM Fan mabor KW .o 4.40 WW
Aot max CRM 0.TE CPM&
Cutdoor Ventilation Air Data
el AITOw CFM o 1437 CFM CFREPEIBON oottt s s e 5.58 CFM/person
L | 014 CPMSF
Foury Analyss Program v.a 2 Fage 10 1
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Air System Design Load Summary for AHUG

2roject Mame: LL AHUS-E 1031120035
Prepared by: pelas O1:£3FM
DESIGH COOLING DESIGH HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DEE HTG
COOLING D& DB/ WB 93.0 °F I 75.0 °F HEATING DADE/WE 11.0°F/BE"F
Sanslbls Latart Sanslbls Latart
ZOME LOADS Datalls [ETUM [ETUNI) Datalls [ETUMI [ETUNI)
Window & Skylight Salar Loads e = 36111 - SEA T - -
Wall Transmikssian 2188 ° k] - S1EE T E530 -
oof Transmission 10120 ne 21287 - 10201 16272 -
Window Transmission SES B735 - SEA T 32575 -
Skylight Transmisslcn one 1] - o 1] -
Cioor Loads ane a - an a -
Floor Transmisslon afs 1} - o 1} -
Faritions one 1] - 0 1] -
Celling o 1} - O 1} -
Cverhead Lighting 14212'W 39025 - 0 1] -
Task Lighing oW a - 0 a -
Eleciic Equipment 0w 1] - 0 1] -
Feople 160 29300 30163 0 a o
Infltration - 1} L - 1} C
Mscelaneous - ] 0 - ] D
Safety Faclor 0% /0% 1] L 0% 1] C
»2= Total Zona Loads = 140377 30185 58378 0
Zone Condiioning - 185673 3016E - 23775 C
Flenum Wall Load 0% a - 0 a -
Flenum Rodf Load 0% 1] - 0 1] -
Flenum Lighting Load 0% a - 0 a -
Relum Fan Load 7721 CFM 153012 - M -3243 -
Venlilation Load 1437 CFM 21287 45096 14 CFM 1470 "
Supply Fan Load 21 CFM 5367 - T CEM -76349 -
Space Fan Coll Fans - ] - - ] -
Cuct Heat Galn f Loss 0% a - 0% a -
»> Tofal Syatam Loads = 257345 Ta2e1 = 44365 -4
Central Cogling Coll - 237349 T325E - -1043 —
Central Heating Cal - ] - - ] -
Temminal Rengat Cols - 0 - - 0 -
Zone Healing Linit Colls - a - - SdTET -
== Total Conditlaning = 257343 Ta26e = 44365 ~24
Kay: Positive valuas are cig loads Posltive values are hig loads
Hagatlve valuse are hig loads Megative values ara clg loads
Hourty Analysks Program v.4.2 Page 10of 1
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System Psychrometrics for AHUG
2roject Mame: LL AHUS-E
oraparsd by peLas

100312005
01:£3P

| July DESIGH COOLING DAY, 1300

TABLE 1: SYSTEM DATA

Ory-Eulb Spaciic Zenzlblg] Latant
Tamp Humildity Alrfiow| COZ Laval Heat Heat
Component Location [°F] [Lletiie)] [P (ppmi} |ETUhr] |ETU ]
Wentliation Al nist 230 DU£E3 1£37 400 21397 45096
Wenl - Return Mixing Cutlet 81.3 [amz izl 1408 - -
Central Cogling Co Qutist S0.7 L0715 7l 1405 257348 TS25E
Central Heating Co Cutist S0.7 00715 i3 1405 o -
Supply Fan Cutlet 520 L0715 772l 1405 35387 -
Cold Supply Duct Cutist 330 00715 772 1405 - -
Z0ne Al - ira [LO07ES izl 1634 185673 SIMEE
Ralurn Plenum Cutlst Tr.a [LO07ES 772l 1634 L -
Rehum Fan Catiet 73.2 00075 72 1634 15012 -
Alr Densily x Hest Capaclly x Conversion Factar Al sea level = 1.060; At stie atftvde = 1.074 BTURr-CFd-F)
Alr Densiy ¥ Heat of Waparizafion x Conversion Faclor Af 5ea leval = 740 0 Af sife aftude = 47202 BT h-CEM)
Site Autege = 154.00
TABLE 2: ZOMNE DATA
Zone Tarminal Zone
Senzlble Zone Zone Zona COZ Haating Heatlng
Load T-giat Cond Temp| Alrfiovw Lewel Caoll unit
Zona Namsa JETLRIr) Moda| (BTUMCY [°F] JCFM) {ppny (BT (BTN
Zone 1 140977 Coolng| 135673 IT. i 1634 0 1]
Hourty Analysis Program v.d.2 Page 1o 2
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Annual Cost Summary

LLAHUA-Z 132005
PEL3E O2-0EFM
Table 1. &nnual Costs
MOB AHUA-2,5
Compomant
Ar Zyvsiem Fans 13,5335
Coalng 334
Healing 30
Fumps 0
Cooling Taowsr Fans 0
HWAC Sub-Todal 14,309
Lights 13,651
Eleciric Equipment 23,937
Kisc. Elecirc [u}
Misc. Fugl Lise 0
Mon-HYAC Sub-Todal 37,619
Gramd Total 51,327
Table 2. annugl Cost per Unit Floor srag
MOS8 aHU1-2,5
Componant 5t
Ar Zyziem Fans 0.368
Cooling 0008
Healing 0.002
Pumps a.00o
Coaling Towsr Fans 0.000
HWAC Sub-Total 0375
Lights 0362
Eleciric Equipment 0.533
Misc. Eleciic 0.000
Mgz, Fusl Uiss q.000
Hon-HYAC Sub-Total 0.335
Grand Totsl 1.374
Groes Fioor Area (1) 3FTea0
Conditioned Floor Area [17) ITrEa.0

Hote: Walues In this table are ¢

Table 3. Component Costas a Parcantage of Total Cost

MOS AHUT-2,5
Componant %)
Alr 5'.- sem Fans 26.8
Coaling 0.
Healing 0.2
Pumips 3.0
Cool ng Taowear Fans 0.0
HWAC Sub-Total 7.6

Lights 26.4
Eleciric Eguipment 451
Mist. Electric 0.0
Mise. Fusl Use 0.0
Mon-HYAC Sub-Totsl 724
Grand Total 100.0

Houry Analysls Program v.4.2

alculated using the Gross Floar Arsa.




LLaHU1-2
pEUas

Annual Energy and Emissions Summary

103172003
02:06PM

Table 1. Annual Coate

Compomant

MOS AHOT-2,5
£}

HWVAC Componarits

Blectric

14,309

Matural Gas

Fual ol

Propane

Remote HW

FRemote Seam

FRemote CW

== =A==

HWAC Sub-Todal

14,309

Homn-HVALC Components

Blectric

Matural as

Fusl il

Propane

FRemote HW

FRemote Seam

== =A==

Hon-HVAC Sub-Total

37,815

Grand Total

51,328

Table 2. Annual Ensrgy Con

sumptlon

Compomant

MOS AHU1-2,5

HWVAC Componarits

Electric (ki)

210,42

Matural as (na)

Fuel 2l (na}

Propane [na)

Remate HW (na)

Remaote Steam (na)

Remote CW (na)

Hon-HVALC Components

Blectric (kwh)

Matural Gas (na)

Fusl Ol [na}

Propane [na)

Femote HW (na)

Remote Steam (na)

== = =l =l

Totals

Blectric (kwh)

763,646

Matural ae (na)

Fusl Ol [na}

Propane [na)

Femote HW (na)

Remote Steam (na)

Remote CW (na)

=== =i =1 =]

Houry Analysls Program v.4.2
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Annual Cost Summary

_L AHUS-L 103112005
pEU3E 0Z-10PM
Table 1. &nnual Costs
MOB AHUS-4,6
Componant
Ar Zyvsiem Fans 10,164
Coalng 208
Healing 107
Pumps 0
Cooling Towsr Fans 0
HYAC Sub-Todal 10,473
Lights 12,621
Electric Eguipment 1]
Misc. Electric u]
Misc. Fuel Lise [u}
Hon-HVAC Sub-Todal 12,51
Grand Total 23,100
Table 2. annual Cost per Unit Floor &ras
MOE AHUS3-4.6
Componant 5t
Ar Sysiem Fans 0.256
Cooling 0.00s
Healing 0.003
Fumps 0.000
Cooling Towsr Fans 0.000
HYAC Sub-Total D264
Lights 0.317
Electric Egulpment 0.000
Misc. Elecirc q3.000
Misc. Fugl Liss 0.000
Mon-HWAC Sub-Todal D37
Grand Total D581
Groes Fioor Area (1) 287E4.0
Condiioned Flaor Araa (1) 397620
Mofes Walues In This Table are calculaled Using The Gross Floor Arsa.
Table 3. Component Costas a Parcantage of Total Cost
MOEB AHUS-4,6
Componant [ %)
Ar Sysiem Fans 440
Coalng 0.8
Healing 0.5
Pumps 0.0
Cooling Towsr Fans 0.0
HWAC Sub-Todal 45.4
Lights 54.5
Electric Egulpment 0.0
Misc. Elecirc 0.0
Misc. Fugl Liss 0.0
Hon-HVAC Sub-Todal 546
Grand Total 1o0.0
Hourly Aralysks Program v.4.2 Fage 1o 7
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Annual Energy and Emissions Summary

103142005
02210PM

Table 1. Annual Costa

Compomant

MOB AHUS-4,5

HVAC Componants

Electric

Matural =3

Ful ¢l

Prapane

Remoie HW

Remote Steam

Femoie CW

[ e [ e e e}

HWAC Sub-Total

10,473

Hon-HVAC Companents

Eleciric

12,521

Matural Gas

Fuszl ¢l

Fropane

Remote HW

Femote Steam

[ el e = ]

Hon-HVAC Sub-Todal

12,51

Grand Total

23,100

Table 2. annual Energy Con

EUmMptlon

Compomant

MOB AHUS-4.8

HVAC Componants

Electric (kWWh)

154,10

Matural 36 (naj

Fusl 2l (na)

Prapane (na)

Remode HW (na)

Remote Steam (na)

Femote CW (na)

o|lo|lo|lo| o] o

Hon-HVAC Companents

Electric (kWh)

185,599

Matural Gas (naj

Fuzl Ol (na}

Fropane (naj

Remaodte HW (na)

Femote Steam (na)

[ = = = =]

Totalg

Electric (kWWh)

[
i
1]
[=1]
]
[In)

Matural Gas (naj

Ful Ol (na}

Fropane (naj

Remode HW (na)

Femote Steam (na)

Remode CW (na)

[ g [ e I e e}
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