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REsearch Laneralores Design

RESearch laneratores arerenergy. demanadimg
e aVaieny/ eirreasens:

o Safiety reguirement for ence threuglrair

Carge numbers off containment and exiausit devices

Carge amount of heat generating equipment

24 NeUIF acCess reguirement by Sclentisis

lrreplaceable experiments reguirean saie redundant
pack up systems, and UPS or Emergency pewer
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ERergy ColHcerIs
nRrter Desigrr e iResearciitans

Comply with Executive Order 13123 - “Greening the Gevernment
Iihreughr Eficient Energy: Vianagement®, Issued June 8 1990 Which
reguiresithe Eederal Gevernment te improve IS energy management
PracliCes.

s SEC. 208 specifically requires; that Lahoraien/ Eacilities reduce
ENergy censumptien by 20%: by 2005 and 25% 19y 2010,
relative ter 1990

Architectural

o Overall Concern withr Energy. Issues i Design eiif Eacility,
o Building Layout, Mass and @rientation

o Thermal Envelope - Elemenis off Enclosule’/s Exterior Skin
Mechanical

» Building Supply and Exfiausi Systems ﬁi

« Containment Devices (primarily fume hoods) FiE"

» Energy Recovery Systems ~—_—
Electrical

» Power Design Levels

 Lighting - Light Levels, Fixture Types and Controls
« Emergency Power or Uninterruptable Power Supply (UPS)
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o Comply:withrExecuuve Order 18123 - Greening the' Gevermment fhreuagh
ERicient Energy Management;, issted June 8, 1999wWhichireguires the Eederal
GeVEMMERL teHMpPreve Ir's eneray managenment praciices:
o Overall Concerns with Energy. Issuesiin the Design eithie Eaciliy;
o Viaximum feasible and practical energy’ eificiency shouldhe a prime
design program reguirement and one el the major goals el therdesign

o Sguare fiootage and budget must herassigned to eneray. effiicient design

o the burldingl design must accommodate thiem
o Building LLayoeut, Massiand Orientaen shieuld enhancerenergy. eificienicy,

o Elements of Enclosure / Exterer Skin should Berenergy efficieni
» Design should provide apprepiaie thermal resistance
» Design should provide effiectiver moistulieiesistance
» \Window: glazing should e Cow E” Glass -
low selar transmission

2" Rigid
Insulation

\Waterproofing
ORS

and Flashing ‘
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BUanng SO Pesigr Eeaies

1 290,000/ gress; sguare el

* 60% ) effficient (Ret tergross ratle)
s @pen Plan Laksigrelped i neighherneeds with
Systems umiture woerkstations atlarge Windews

o Modiited Interstitial Mechanical Level Concept

» Mostly BLL2 lalhs but contains a BLs Suite

o Animal Vivarum with BL3 and Quarantine areas
o Major EM Suite and NMR:Lalh Eacility

» Central Conierence Reom Suite

» Proximity: Card Access Control

» Post Tension Concrete Structural System
o Multiple Energy Conservatienr DeVICES
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Enclosed Pl

Office
Enclosed
Cal Optien

Preximity
Access Card
Reader Door

Break Room

Stainwell
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é LabNeighiborhioead Plan Detal

Open “Lab Module”
Workstatlons Enclosgd
Cab Chier:
Office
Preximity,

Access Carnd
REAdEr Door

Lockers

wr Support Rms :'l.u Equipl, i
L T = T e T Vo —————" .
. ; : Central Conridor,
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Exivauist: Supply: Walkway Supply: Exhaust  Higlh Ceiliing
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Work Aisle Laborateory  Equip/ Corr EQuip/ Laboeratory: Aisler Woirk

Stations SuppoeIt SupReI Stations

Seciion trough; typical lanoratory/ Wik,

— » Cost effectiverigltwelght steel deck ! r’f d
~ = i “* . Containsimost HVAC, electricall LAN I e R
g+ | =TTy plumbingland Telephone LANIclosets | o
et . ., *Running'Supply andlExhaust down~ T | _
both sides avoids large duct crossovers = g N
and allows less interstitial height (7 feet) =~ Vores U W
o Efficient Improved Constructability .
o Effective Future NIH Maintenance ‘

Photos of Interstitial Leveg
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Cunved Highr Ceiling

Daylight 11-9
I I - through
Interstitial |Leve
| el | |arge Open
ﬁO_Ut;:te Workstations or
i a: —— <Y Enclosed Offices
uk ! wINGIN™ \windows -
; . Open Lab Aislie
Equipr  Laboerateny LakrWoerkstations
Room Aissle 16/ foot long
PERmsule

Section trhrur Lab and Workstations
Lalby Benches

Fume hoeodAlcoVve

Support Rooms

Central Corridor

LaprVoauiePlan

Lab Neighboerhood

The mechanical interstitial ends at the line between the
laboratory and the open lab aisle which creates a higher ceiling
over the aisle and the workstations. This allows the use of

double helght windows te admit more daylight into the lalbs
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o The HLME Design team, with GPRILalkr Planners and NIHdevelopedia mew
filexible, easily’ changed laboraten/casework aneishelving systen

o | ab peninsulas are composed of eur 4 oo long medularsections

» AllF ol the shelves are 4 foot long individuall heavysdutylibranysshelving

o In the center of each 16 oot long Bench Is an 8iieeileng renmovanletable

o This table serves as the lablbenchitep but can e adjustediterbe low lhench

» Beneath this table are varous relling storage caninets'which provide kneespace
flexibility, which can be easily changed by the users

» The table can be removed entirely i major equipment has to be located in the lab

» The labs are generally open but if enclosure or separation Is required, metal
r RS wall panels are inserted between the vertical shelf standards

1]
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POSIensionrConchelerSulichalsSysStern

siie HIEM Stiruciural Designers suggested NI
Use a Post Tensioned Concrete Structural System T
s his; sy stem hiasi special steelfcahles that are

tensioned after the concrete reaches it's initiall set;

Which replacesimuch ofi the: mild steel reiniercement

o NIHreviewed this systenm and fiound It accepianie

o TThe overall amount of steel reinfercing andithe velume
off concrete was decreased by approximaiely: 40%
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Viechianical ConcersaieNPDes|gnr ol
Energy EficlenitResearcrans

e sinele largest energy: consumer in: Lanorateresiis thie llarge
amEUNL Oif GRce thru  Venulanen an reguired termeaintansa saie
environment, thus HVAC design CORCErns fecus on this
requirement.
» Building Supply and Exhaust Systemss

o Constant Velume or Variable Al Voelume System

RIE P

o Containment Devices ( primaniy fitume hoods)

o Constant Volume or VaranlerAlr Volume Eume Hoeds
» Use and Extent ofi VariablerEreguency: Drves
» Contrels and Building Automation System

* Energy Recovery Systems
» Decisions about extent and types of energy recovery

: 3¢ Initial Costs vs Life Cycle Costs
ORS '\
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Viechanicalr SysteliBasis ol PDesign

sije designiis hased enlan interstitialfmechamicalllevel concept

s Design’ Loads: arer 14 WY Se Bt Bunding wildie

s Viajer uwlitesrare supplied iron anradjacent Uty tunpelimcluding chilled
Water supply and returm and high pressule steam & condensate returas
wellFasr ity water andl compressed: ail;

o A hasement mechanicall roem Serves; as; the utility pert el entrance and
contains pumps;, Wet service and heat exchianger equipment.

 Piping distributien; eriginates at the basementmech roomsand extends
upward through the building i two majeir Shiaits

o A mechanical penthouse contains the manPAHUS and exnausiians

» The Supply and Exhaust system.is;Variawie Air Velumewith VVEDNans

» 100%) once thrurair is tempered inreight 50,000 CEMVEDBFAHU SfequIpped
with Energy’ Recovery wheels. dihevivanum hasiardedicaied 50,000/ CEMPAFEU
 Fume Hoods are VAV and do At exhausti through the Energy Wheels

- mn P
S .._!1-.. Ct SN
Utility Tunnel Basement Mech room Ut|||ty Shafts Mech Penthouse
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Viechanicalr SystelniBasis ol Design({Conn)

s here are separate exhaust systems, fior general lan; fitme heed; hathreemsy
B3 als), vivarium, fermentationslale), cagewash and vivariums BIlES.

o ExXhauists; exit thie bunliding 10eet abhove the rooi at 3000 ERPV discharge

o Controlsiare bDirect Digitall Controls (DDC) Bullding Autematien: Systiem

s The Eneragy Recoveny Wheel prevides pre heat; there s alse a pre heat coll,
BUL thie prmany heat [s; provided by termimal reheatcellisiinithe terminal
pBEXes. lihere also IS permeter hydronic reem conrelliedihasehoard eating
at exterior glass, areas.

o [Lab utilires Include vacuumi, air, natural gas, CO2)jab mdusthalwater, 2l
waste, secondary chilled water, reverse osmosis (R.O.) water, Nitrogen.

o A clean steam system services the autoclavessand humidifies the building.
o Ligurd Nitregen Is provided to speciiic imiied locatiens i the NVIR, freezer
room and EM suites in the basemeni.

o A exterior tank fiarm Is provided atrtheloading deck ter supply bulkisicrage
of Liguid Nitregen, CO2 and nitreaen:

» The building is fully fire sprnkiered; including tiernterstitialtlievels.

3 RS | o6 NIV

o4 VAV Exhaust Fans VAV Terminal Box  Energy Wheel Lab Piping K
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o Ailrflow: /volume!is . e
consiant

o \/ary the temperature te
meet demand

o Simple reliable and! safe
o Easy tor design;, install,
palance and maintain

« \/ery energy intensive

o Designers cannoet apply
diversity

» Systems not flexible to
changes

Drawing by Frank Kutlak

ORS 1




s Allfilew / Velume and
lemperaurens vaned
6 demand

s MUuich more
complicatedand
expensive controels

» Consumes 30% to
50%; less eneragy than
constant volume

» Desiigners can apply.
diversity

o System s very CHILLED WATER
flexible to change e

|:_
VARIABLE A

Drawing by Frank Kutlak




CornsioeranensnrCompaing GV,
ana VAV ASYStenis

o [Design Guidelines; ol Users
o [Load Projiiles

o Climate - range: off temperature
and humidity deltas

o Initial Cest vs. Life Cycle Cost VAV Terminal Box
* Energy Cost . T———

* Maintenance statf capaniiities ~ R "‘\-__“‘
- Need for Flexibility S E

VAV Exhaust Fans




@ BUaIEGrS0Selecten anVy/AN A SUEpINale,
= X AUST SY/StERNECAUSE:

» The NI Design Guidelines require ence: threughn

air and allowed VAV and a turn down ratio ofi a l PP
min eff 6'te a max oif 15 Al Chianges per hour.

MIH DESIGN POLICY
AND GLUIDELINES

o | oad Prefiles - there are vamnying leads in thehulding . TR

Climate - the range of temperature and - humidity levels -
In Bethesda Iss mederate to high

*Cost - A Life Cycle Cost Study cencluided shornt
payback perieads

« Energy Costs in the Midf Atlantic area arelmoderate

o NIH Maintenance staif has the capabilities for VAV

e : VAV Terminal Box
» Need fior Flexibility - Change is frequent at NIH

ORS !




