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Design and Optimal Control of Refrigeration
Svstem

Abstract

Tr general, the desizn of he HVAC syslert 1§ bosed on the assumplion that the system is working
willt fulf foagls, bad in Gt dbe EIAC systent 13 ssually working with part of the Joads and low ¢fticiency,
Refriperating machines are the biggesl cnergy consumer i Lhe HVAC systeqn, so il is very important o
improve effciency of relriperator machines, o reduce the [TYAL syster energy cost for the optimal
contral of refigarating machine and woo-alch he redeigecation aulpat with load.

This paper designed and implemented 20 FEYAC conirol svstem exparicnent platfooa based oo the
principles of large -scabe relmimerdion sysiem. and 1 wsed ADVANTECH sedes multifunctional dara
acquisitton-cards and contrid-cards to meld apothe hardware control system. Its software platform
constaled of Beal-Tine-Target oo-bos in MATLAB. which can achieve data acquisition, data cottraf
and VATLAR imegration,

HYAC systems penerally have lonp time delays and nonktmecr and rime-varying characteristics. 1o
order L solve the difTcule mult-variablz comm. problact of EYAC svsie:ns, aid reduce the cnergy cosl
of HVAL sysiems, Lhis contre system oflers an eperionent platlorm based on which expedments of
il vanced contre| strategies and valications can Fe confucted,

In the reff'peraiion optimizaton suce anadvsis of the impact of the conroressor operating
efficiency factors, hased on RP nenral nereonk. this paner established optimal suction pressure model
with vefrigerant tomperature at corpresser mlet, the discharged temperature aac load as inpats, amd
suctinn pressiers @5 Lhe ool Wi selved De aclrserstor optimal control probler under variable loads,
by adjusting coline the sucion pressure an which the refrigerator werks, Uxseriments have shown that
the eefrigerator can achiove the optiown opeianng conoitions on the uptimal  sucibon pressure
detarmired hy the modsl OO 172 performanece parameter of refrigeraror, is alse greatly improved and

the energy cast of the refrigerator i3 redoced.



Key words: Refrigeration System, HVAC, Refrigerator, BP Neural Network, Optimal

Control
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