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A study of variable refrigerant flow heat pump dynamic models
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ABSTRACT

Heat pumps are under variable loads in heating and cooling mode and their capacity must be controlled with respect to load. One of the best methods
for heat pump control capacity is variable refrigerant flow (VRF) system. VRF heat pumps face complex dynamic conditions because of variable
loads and interaction between heat pump and building, thus an appropriate heat pump modeling is essential for performance evaluation and utilization
in control strategy fields. In the present paper, a study and comparison of VRF heat pump dynamic models to find an appropriate model for utilization
in control strategy fields is performed. Among the available models, moving boundary model has high computation speed but lower accuracy and is
not applicable sometimes such as start time. Finite difference model computation speed is low but its accuracy and stability is high. A combination of
moving boundary and finite difference method (hybrid model) provides advantages in terms of model speed and accuracy as well as possibility to
utilize in all dynamic and steady conditions. Besides, using this model in control strategy fields will result in appropriate performance, less building
temperature fluctuations and less system energy consumption.

Keywords: Heat pump, Dynamic model, Variable refrigerant flow (VRF)

Sy A (blal 2o g patie 99 jm paS Lanwgi [ 0500 (b 2 s
ieloymo b )l )b b a0 g S (001 Byas wiz b slopiu)
Ol 0ol e o3gazme )3 (995 sled (BT Sl polaieas 5Lis 9
S ogl e 593 s5mpeS (I Vgena 3y it by e )3 1395
B I e R G L Do I R
s b og Aboe jexie 3,2 120 -105 U 30 - 20 51 Yoexe 5,00
G S Sl Jae sy b S b Gl codb S8
S Sl 305 o welaS 0y (295 (02 Ol s dlanly
Les g 9 (blucil 1 o )l Joe ol 3500 jiie 0l )2 el
By oo aseis sl 5 oud cual sler slos jgminn ail g0
Ol 4 azgi by oad alio oud it gloo L o] e 5 a3loo g3

Please cite this article using:

duie -1
ooliinl b aloyw 5 (ale S slahg) 5 (e &5 (Sl e S3eleSS
% 00T Sjgoty lios (e b 152 aiile piyaseas 655 gl )
Oigar Sl cey I ouslE S oo 5 eslitul 9)50 ez plp
Lo 45 o] J 5 (0, i) omly gboo b quto 5l Lo)S gl el
IS bl ) sy .l o LI plnil b ()], olz) YU Lo
Joee 99 5 blal 5o g a8 Gl ol izl 5 0 o0 S s o515

[1] ale Gslnlsl 5 sgmilass) 5>
SRl &S S ey codb S bl Sl 5l (S

ol b T e by e (Sl 0dd igals g, b,

! Variable refrigerant flow (VRF)
s 03l Jo3 ke s oyl &y gla ) (6lp

E.Bagheri Fahraji, M.Maerefat, A study of variable refrigerant flow heat pump dynamic models, Modares Mechanical Engineering, Proceedings of the Second International
Conference on Air-Conditioning, Heating and Cooling Installations, Vol. 16, No. 13, pp. 189-193, 2016 (in Persian ..,


https://dorl.net/dor/20.1001.1.10275940.1395.16.13.40.7
https://mme.modares.ac.ir/article-15-7824-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.13.40.7 ]

2320 50 9 M 3L Yl

Spa0 paiio YLD SIS ey el BLAUSe W) 2

Ly ebgels il log sl 138 el il o Sl o) 4y Capens
ol adlge 005 B wed oy Y= Ll b 4 oS (s
So3d b (5,12 b e (slos asile) Luylpd o s cleas Wil oo
S e a Jols Gl Sy ) e Sl pa 0 g Bk (JS
Polhe s &y 4z g8 b 00 ke Oy s (5lo e 50 [4] 09,000
<ds b L gileJae g ail go 1,35 clls jo 1381 pian )= )L
T e g e S L e
[5] 25 s0

C2ge 9 03,5 ki Sy 0y (20 ipfeerw )35 Sl o o
e 52 5l Sl 0gdoe pien Al Sl )3 05 i et
P U e g oo FuS aes Sl )L sla e 35 Luln
Lo )3 prz mis Sl 6908 Cnlplis )10 gl JS (61,357 )13,
A gl (Gl cad b pizmen 5 oS 5 ol 3 b Oygen
Soge pee Szl G ousn am cond o [4] 05s wi S
ilier e @ izl Joe oz b s Jobo 59,55 00

29 08 —1-3

e plnlr Gloygw e b ()l oy Slaptens 15l
Dyge 1y paS Salis Ggalm gouste Slalllae 5 Nigdi oo o,
S Sloj alide b bayge a8 Ssliys oS ol 1 5 ol i S
5 aegerme &5 Gy b Gl oo Seslus Sl S
G ygods g 39 god bl jom paS Sealind g oo 43,5 S5 50 e
(6] ogi e 28,5 s 10 (B) b (1) Vsl L LG

. . . . hys—h
VVcomp = MyWeomp = mr(hz - hl) = mr(u) (1)
s
V. N,
e = apy e @
My = f (Pais / Psuc) (3)
Ns = g(Pdis /Psuc) (4)
Pr = p(Psuc ) hsuc) (5)

bl i ~2-3
sy Aiile 9 Al co (S S £g 3l g Jlw by S ojll s
Sl sledars Slus 5l S b Gloy pebdie b o] Seliss

Ll &gt dgb go 48,5 A ;0 i JS dcgere a5 (Jloj 5 ol oo

1
Control Variable :

jm— - Building Dynamic Eosd M.O o
' Model (T7) i
: Temperature
1
1
!
1
Obset:vable : Heat Pump Ambient
Variable ! Dynamic Model Temperature
: ZAN
! 1
1
1
1
|
1
1

. > Control Strategy

Fig.1 Influence of heat pump system dynamic models
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