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ABSTRACT

  The mathernatical  algorithms were  developed br

evaluating  the Heating, Ventilating and  Air Conditioning

(HVAC) loa[ls and  the associated  transient thermal

responses  br mobile  shelters used  by  the United States

ArTny, The algoritlms haye provisions for dettmining
the heating and  cooling  loads needed  for sizing  HVAC

equiprTient  for shelters. The  algoritlms will  aocommodate

the eriergy gains ofequipment  and  personnel, and  HVAC

equipment oparational  features. These  algoritlms are

based on  the ASHRAE  energy  balanoe principles as

presented in the 2001 ASHRAE  Haridbook of
Fundarrientals,

  The computational  techniques use  simultaneous

trarisient eriergy balanoes on  the various  surfaoes and

oomponents  ofa  shelter. The shelter assessment  model  is
based upon  a  multi-node  lumped-capacity model.

  An  algorithm is included for determining ifthe

required  psychrometric prooess for a  particular cooling

application  is possible. Under oertain  loading and
enyiromriental  conditions,  it may  not  be impossible to
achieve  the desired inside ternperature  and  humidity
conditions  with simple  air conditioning  equipment.  For
instanoe, an  air conditioner  br a  shelter with a high 1aterit
load (low sensible  heat ratio) may  be unahle  to remove

eriough  moistuie  to maintain  the specified indoor design
conditions.  The algorithm determines ifadequate
condensation  can  oocur  at the cooling  coil by checking to
see ifthe prooess path through the coil approaches  the
saturation  line on  the psychrometric chart (at the
apparatus  dew point),

  The  algorithns des( ribed  al)ove are  the  foundation of

a new  environrnental  assessment  model  fir shelters,  The

environmental  assessment  model  has the ability to

determine heating and  cooling  loads for shelters  at

specified locations or  under  standard  outdoor

environmental  conditions,  The  user  is al)le to selegt

weather  data tiom various  gcogrqphic sites  around  the

world.  Alternatively, the user  can  specify  the standard

envirorumental  conditions  designated by  the US  Army

(AR 70-38),

  This mocle1  difilrrs ftom standard  HVAC  load modcls
in the form oftransient  responses  that are  predicted br
the shelter. Cmmtly  avai1able  commercial  and  public
domain HVAC  models  predict transient load variations
and  energy  usage  based upon  a fixed inside desigri
ternperatum,  The new  shelter environmental  assessment

model  has the al}ility to predict inside tcmperature as a
fimction ofvariations  in environment  condition,  HVAC

equipment pert)rmance, and  inside load conditions.
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NOMENCLATURE

material  density, kgtm]
material  specificheat,  kJfkgK
matenal  volurne,  m3

wal1  thickness, m

material  thermal conductivity,  WlmK

outside  wal1  convection  coeMcient,  Wlm2K
inside wal1  convection  coeficient, Wfm2K

convegtion  coefiicient for the equipment  mass

node,  Wfm2K
radiation  heat transfu coeificient br the inside
surfhces, W/m2K
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