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SECTION 7: ENERGY AND WATER CONSCI QUS DESI GN

7.1 CGeneral. This section provides instructions for the

i ncorporation of energy and water conservation into nedical facility designs.
Subj ect to medical functional requirements and project funding linmtations,
conservation features shall be incorporated when denonstrably cost effective
in accordance with this section. This section is applicable to new
facilities, and to those portions of existing buildings undergoing upgrade or
alteration. This criteria is in accordance with the follow ng directives:
Title 10 CFR, Subpart A, Part 435, "Energy Conservation Voluntary Perfornmance
Standards for New Conmercial and Multi-Fanmily Hi gh Ri se Residenti al

Bui | di ngs, Mandatory for Federal Buildings (reference 7a), the Federal Energy
Managenent | nprovenent Act of 1988 (reference 7b), The Energy Policy Act of
1992 (reference 7c), and Executive Order 12902 (reference 7d).

7.1.1 Alteration/Addition Projects. For alteration or addition
projects, these criteria shall not be applied to portions of the building or
systens not affected by the work. It would not be expected, for exanple,

that in an addition project, wherein the existing facility’s chilled water
network is extended to provide cooling for the addition, the project need
consi der energy upgrade to the overall chilled water system

7.2 Pol i cy.

7.2.1 Medi cal Function. Energy and water conservation features shal

not restrict or interfere with nedical functional requirenents, cause a
reduction in or dependability of required services, or result in inability to
achi eve environnental conditions required by this manual.

7.2.2 Proven Technol ogi es. The technologies utilized in the design
shall be proven in simlar applications in the industry, and nust be readily
avai | abl e and conpetitively procurable.

7.2.3 Utility Incentive Prograns. Mlitary Departnents are
authorized to participate in utility incentive prograns (references 7c, 7d,
and 7e). These prograns are typically associated with | oad managenent,

i nvol ving efficiency maxi m zation and demand control. Medical facility
designers shall investigate the availability and applicability of any such
prograns offered by the serving utilities, for consideration of their

i ncorporation into the design

7.2.4 Energy and Water Conservation Program The O fice of the Deputy
Under Secretary of Defense for Environmental Security (DUSD-ES) is
responsi ble for adninistering the Federal Energy Managenent Program ( FEMP)
and the Energy Conservation Investnent Program (ECIP). These progranms are
designed to inprove the energy efficiency of new or existing DOD facilities
within M LCON project guidelines. The DUSD-ES will give the highest funding
priority to projects and prograns that provide the greatest cost-effective
energy or water use reduction and savings-to-investnent ratios. Mlitary
Departments shoul d devel op valid ECIP or FEMP projects in accordance with
reference 7f with an acconpanying DD Form 1391 justifying the proposed
project and submt to QASD-HA DMFO for inclusion into their submission to
DUSD- ES.

7.2.5 Econom ¢ Study. Designs shall consider all potential energy
conserving features, equipnment, systems or strategies as may be applicable to
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the particular project. Those which are considered to have the greatest
potential for cost effective application, based upon the experience and
prof essi onal judgenent of the designer and Design Agent, shall be the subject
of nore detail ed econonm ¢ analysis. These anal yses shall be utilized in the
sel ection of project systens and equi pnent. More detail ed discussion of
system econonic anal ysis requirenments is contained el sewhere in this section

7.2.6 Metering. Utility services, including electricity, gas, steam
heating water, and chilled water, shall be nmetered. The neter shall have the
capability of digital comunications with a central post-w de (or hospita
canpus) Monitoring and Control System

7.3 Desi gn Consi derati ons.

7.3.1 Passi ve Sol ar Energy. The use of passive sol ar energy
conservation techni ques shall be considered. Earth sheltering and berni ng
shall be used if cost effective and if in keeping with overall site and
architectural considerations. Building orientation and shadi ng shall be
arranged, when practicable, to mnimze solar cooling |oad and nmaxini ze

wi nter daylighting.

7.3.2 Interior Design Conditions. The required interior design
conditions are listed in Appendi x A of this manual. For those applications or
requi renents not specifically addressed in Appendix A, consult ASHRAE
publications or equival ent sources.

7.3.3 Equi pnent Operating Efficiencies. The m ni mum operating

ef ficiencies for energy consum ng equi prent shall be in accordance with the
10 CFR 435 (reference 7a) and the applicable mlitary departnental guide
specifications. |Incorporate the highest equi pnent efficiencies determned to
be conpetitively available and |ife-cycle cost effective for the individua
proj ect.

7.3.4 Thermal Transmi ssion Values. The maxi numthermal transm ssion
values utilized in the design shall be in accordance with Table 7-1. The

i nsul ation values nay be altered when determned to be cost effective,
utilizing Iife-cycle cost analysis, for the given climatic conditions and
bui | di ng operational characteristics.

7.3.5 Energy Source Sel ection. The energy source for the heating and
cooling systens, service water heating, and process | oads shall be sel ected
in accordance with the requirements set forth in the Defense Energy Program
Policy Memorandumtitled "Defense Facilities Energy Sel ection" (DEPPM 88-1)
(reference 7g). In essence, this criteria requires that the energy source
shal|l be the nost |ife-cycle cost effective, determ ned by analysis of the
avail able and reliable alternatives. The use of nonconventional or
alternative energy sources is encouraged if proven reliable and denonstrably
cost effective. Energy or fuel supply contracts with third party financing
are al so encouraged and shall be considered prior to authorizing a new
heating or power plant. Refer to DEPPM 88-2 (reference 7h) titled "Private-
Sector Financed Defense Energy Contracts" for privately financed Defense
energy contract guidelines.

7.3.5.1 Total Energy System Total energy systens shall be considered
for mpjor facilities as directed by the Design Agent.
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7.3.5.2 Renewabl e Energy Systens. Designers shall consider the econonic
practicability of renewable energy systenms, such as solar, w nd, and

geot hermal energy, for each project. Wen recent econonic studies for
simlar facilities in the project’s climatic regi on denobnstrate that such
systens are not life-cycle cost effective, those studies may be cited in lieu
of conducting new anal yses.

7.3.6 Uility Costs. The utility cost data shall be ascertained from
the Installation's contracting office, or other approved source as directed
by the Design Agent. Utility cost escalation rates utilized in economc
studi es shall be in accordance with Energy Price Indices and Di scount Rates
for Life-Cycle Cost Analysis (reference 7i).

7.3.7 Equi prent and Wility Monitoring and Control System In
hospitals, and other MIF's as required by the Using Service and coordi nated
with the Design Agent, a central nmonitoring and control systemlocated within
the facility shall be incorporated into the design to provide centra

nmoni toring, reporting, and control paraneter adjustnment capability.
Connection to an existing Wility Mnitoring and Control System (UMCS) or
Energy Monitoring and Control System (EMCS) shall be as required by the Using
Service and coordinated with the Design Agent.

7.4 Facility Energy Performance. Each facility shall be designed so
that its Design Energy Usage (DEU) does not exceed the Design Energy Target
(DET) established in accordance with this section. The DET is an energy-use
performance target for the facility, which excludes energy required to
provide for nmedical functions, i.e. process |oads, as defined further bel ow.
It is not the intent to prioritize conpliance with the DET over
considerations of life-cycle cost in the design and selection of building

el ements, equi pnent and features. The DET conpliance is a tool to help
assure that designs incorporate all practicable and cost-effective energy
savi ng opportunities.

7.4.1 Desi gn Energy Target (DET). The DET's are established at Table
7-2 on the basis of facility type and clinmactic region. As indicated in the
notes to Table 7-2, the DET's are based on defined operating schedul es. For
t he purpose of conparing project DEU, facility energy consunption nust be
nodel ed on the same operating schedule. Further guidance for computer
nodel i ng i s provi ded bel ow.

7.4.2.1 Desi gn Energy Usage (DEU). The DEU is a cal culation of the
estimated energy consunption of a project facility, and is not to exceed the
DET. The DEU shall be cal cul ated by the designer during the concept design,
and shall be updated as necessary thereafter based upon Design Agent
requirenents. The DEU shall include all the energy required for conditioning
and ventilation systens (heating, cooling, and hum dification) energy,
lighting, and domestic hot water generation required to provide for occupant
confort and anenities. The DEU shall not include process |oads, such as
energy used in | aboratories, central material, food service, or ancillary
support operations. Simlarly, energy required to conpensate for the cooling
or heating | oads associated with those operations shall not be included.
Service distribution systeml|osses are included in the DEU if supplied froma
pl ant dedicated to the project facility. The area used to determ ne the DEU
shal |l be the gross area neasured fromthe outside of the exterior walls.

7.4.2.2 Total Design Energy Usage (TDEU). The TDEU is an estinmate of the
future energy consunption required to condition and operate the facility,
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serving to enable Users to predict the future energy denmands and costs for a
particular facility. When required by the individual mlitary department,
TDEU shal | be cal cul ated during concept design. The cal cul ation shall include
all facility energy denmands, including process |oads, and shall be nobdel ed on
the actual schedul e of operation intended for the facility.

7.5 Design Analysis. Medical facility design projects require

anal ysis of building heating and cooling | oads, annual energy consunpti on,
and |ife-cycle cost econonics, to serve as the basis of equiprment and systens
sel ections. Subject to conpliance with nedical functional requirenents and
project funding linitations, selection of energy consum ng systenms and desi gn
features shall be based on Life-Cycle Cost Analysis (LCCA) of the relative
ener gy, maintenance, and initial costs.

7.5.1 Ener gy/ Load Anal ysis. Energy and | oad anal yses for all new
facilities, additions, and najor alterations |arger than 280 gross square
nmeters (3000 gross square feet) shall be conducted with the use of a computer
programutilizing a cal culation nmethod recogni zed i n the ASHRAE Fundanental s
Handbook. The conputer programis to be acceptable to the Design Agent, and
utilize an hour-by-hour cal cul ation procedure. For projects |less than 280
gross square neters (3000 gross square feet) anal ysis may be by an accepted
conput er program or by manual cal cul ations in accordance with the
Fundanent al s Handbook

7.5.2 Life-Cycle Cost Analysis (LCCA). LCCA shall be executed in
accordance with the procedures specified in the National Institute of

St andards and Testing (NI ST) Life-Cycle Cost Handbook (reference 7j), and
supplenental military departnmental criteria as appropriate. The present
worth discount rate, and future fuel escalation rates, used in the LCCA shal
be those published in reference 7i. Unlike the energy analysis, LCCA s shal
be based on actual operating hours, and shall realistically reflect first
purchase, installation, operations, naintenance, and replacenent costs that
occur within the study period. Designers are cautioned that although nost
energy/l oad prograns are available with life-cycle cost prograns, nmany of
these are not in accordance with the N ST Handbook, or may not utilize the
correct discount factor. Consult with the Design Agent to identify
accept abl e prograns.
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TABLE 7-1

MAXI MUM THERVAL TRANSM SSI ON VALUES FOR
DoD MEDI CAL AND DENTAL TREATMENT FACI LI TI ES

VWATT/ nf- °C (BTU hr -t 2-9F)

HEATI NG (1)
DEGREE GROSS OPAQUE CEl LI NG/ FLOOR
DAYS °C (°F) WALL( 2) WALLS( 3) ROOF( 4) SPACE(5)  GRADE( 6)
Uo Un Ur Urs U
Less than 560 2.15 0. 853 0. 284 0. 568 1. 647
(Less than 1000) (0. 38) (0. 15) (0. 05) (0. 10) (0. 29)
561- 1110 2.15 0. 853 0. 284 0. 454 1. 363
(1000- 2000) (0. 38) (0. 15) (0. 05) (0. 08) (0. 24)
1111- 1670 2.048 0. 568 0.227 0.397 1.192
(2001- 3000) (0. 36) (0. 10) (0. 04) (0.07) (0. 21)
1671- 2220 2.048 0. 568 0.170 0.397 1. 022
(3001- 4000) (0. 36) (0. 10) (0. 03) (0. 07) (0. 18)
2221- 3330 1. 760 0. 454 0.170 0. 284 0.794
(4001- 6000) (0. 31) (0. 08) (0. 03) (0. 05) (0. 14)
3331- 4440 1. 590 0.397 0.170 0. 284 0. 683
(6001- 8000) (0. 28) (0.07) (0. 03) (0. 05) (0.12)
Over 4441 1. 590 0.397 0.170 0. 284 0. 568
(Over 8000) (0. 28) (0. 07) (0. 03) (0. 05) (0. 10)

TABLE 7-1 NOTES

(1) Degree-Day value fromthe joint service Manual TM 5-785,
NAVFAC P-89 and AFM 88-29 Engi neering Wat her Data shall be used.

(2) Goss wall (Uy values include all doors and wi ndows, w ndow
franes, netal ties through walls, structural steel nmenbers that protrude
through all insulation to the exterior, or adjacent to the exterior, and
conti nuous concrete or masonry walls or floors that extend frominside heated
spaces through the building envelope to the exterior, e.g., fire walls that
ext end above the roof and concrete fl oor slabs that extend beyond the
exterior walls to forma balcony or terrace. Maximum Uy value will put a
limtation on the allowabl e percentage of glass to gross wall area in a
building. It should be noted that in hospital, medical, and dental
facilities, which are positively pressurized, the 10 percent limtation on
glass to gross wall area for walls facing a prevailing winter wind night not
be appropriate. Insulating glass on the building will allow a higher
percentage of glass in conparison to single pane glass. The U-value of each
wal I component shall be factored by the percent of the total area it covers.
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TABLE 7-1 NOTES CONTI NUED

(3) wvall (Uy value is the thermal transmittance of all elenents
of the opaque wall area. Uyvalues shall be used for upgrade of existing
facilities where the alteration of the wall cavity and resizing of w ndow
glazing to nmeet gross wall values (Uy) are not cost effective. There nay be
situations where upgrading all the perinmeter walls in I ow, nedium and high
i nternal | oaded spaces to the specified transm ssion value may not be
life-cycle cost effective. The designer will reconmend appropriate
al ternatives when such situations occur, providing supporting life-cycle cost
data based on appropriate hour-by-hour conputer simulations. This
requi renent to assess the above-nentioned situation nmay necessitate a
variation fromthe values set forth in this table.

(4) Ceiling/roof (Ug values are for ceiling/roof areas where
adequat e space exists for insulation to be applied above ceiling and/ or bel ow
roof structure. Built-up roof assenblies and ceiling assenblies in which the
finish interior surface is essentially the underside of the roof deck will
have a maxi num U val ue of 0.284 (0.05) for any Heating Degree-Day area.

(5) Floor, space (Uss) values are for floors of heated space over
unheat ed areas such as garages, crawl space, and basements without a positive
heat supply to maintain a mnimumof 10 °C (50 °F).

(6) Floor, grade (U values are for slab-on-grade insulation
around the perineter of the foundation.

7-6



M L- HDBK- 1191

TABLE 7-2

DESI GN ENERGY TARGETS (DET) FOR DoD MEDI CAL AND DENTAL (1)
TREATMENT FACILITIES - M)/ nf/yr (1000 BTU ft% yr))

BUI LDI NG REGON REG ON REG ON REGON REG ON REG ON REG ON
CATEGORY CODE 1 2 3 4 5 6 7
(2) CDD (3): < 1110 < 1110 < 1110 < 1110 < 1110 > 1110 > 1110
: <(2000) <(2000) <(2000) <(2000) <(2000) >(2000) >(2000)
HDD (3) > 3885 3055-  2220-  1110- 0- 0-  2000-
: 3885 3055 2220 1110 1110 1110

>(7000)  (5500- (4000- (2000- ( O- ( O- (2000-
7000)  5500)  4000) 2000)  2000)  4000)

510 Hospital 1530 1530 1190 1140 1140 11909 1250
Bui |l dings (4)  (135) (135)  (105)  (100) (100)  (105)  (110)

530 Labor a- 510 510 400 400 400 400 400
tories (5) (45) (45) (35) (35) (35) (35) (35)
540 Dent al 740 740 620 570 450 510 680
dinics (5) (65) (65) (55) (50) (40) (45) (60)

550 Di spen- 740 740 570 510 400 450 620
saries  (5) (65) (65) (50) (45) (35) (40) (55)

TABLE 7-2 NOTES:

(1) Energy consumed within 1.5 m (5 ft) line, based on Dept. of
Energy buil ding categories and weather zones. The DET for a building within
whi ch nore than one category is found shall be the sum of the area-factored
DET's for the given categories. A mininum 10% of the total area shall be
dedicated to the given category to be factored into the DET.

(2) Degree-Day value fromthe joint service Manual TM 5-785,
NAVFAC P-89 and AFM 88-29 Engi neering Wat her Data shall be used.

(3) Cooling Degree Days - CDD; Heating Degree Days - HDD
(4) 24 hours/day, 7 days/week.

(5) 10 hours/day, 5 days/week.
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TABLE 7-

3

ENERGY CONVERSI ON FACTORS (1)

FUEL TYPE

ANTHRACI TE CCOAL

Bl TUM NOUS COAL

#2 DI STI LLATE FUEL A L

RESI DUAL FUEL O L

KEROSENE

LP GAS

NATURAL GAS

STEAM

ELECTRI CI TY (2)

HEATI NG HOT WATER,

CHI LLED WATER

TABLE 7-3 NOTES:

CONVERSI ON FACTORS

33 MJ/ kg
(28.4 M LLI ON BTU SHORT TON)

28.6 M/ kg
(24.6 M LLI ON BTU SHORT TON)

38.7 MI/L
(138, 700 BTU GALLON)

41.7 MI/L
(149, 700 BTU GALLON)

37.6 MI/L
(135, 000 BTU GALLON)

26.6 M/ L
(95, 500 BTU GALLLON)

38.4 kJ/L
(1,031 BTU ft?)

2.3 M/ kg
(1000 BTU LB)

3.6 M/ kW
(3,413 BTU kW)

HEAT CONTENT OF FLU D
ENTERI NG THE FACI LI TY

(1) If a given energy source consistently differs fromthese

conversion factors by greater than 10% then use the actua
val ue instead of the conversion factor

(2) Electricity is not typically used for space heating.
is cost effective and greater than 10% of the

space heating is derived directly fromelectric resistive heating, the
be multiplied by 2.2 to account for conversion | osses.

exceptional case where it
annual

energy consuned shal

7-8
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