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L4 ERHX S IREE, BlAnK DX
Climate in cold winter and high humidity area,
like Changsha:

B 2FEE, FFEENEESIZI0%.
High humidity (over 90%)

" 25 ATHRRSRETCCHIRE R0
Severe Cola 7 2% iZ—EE ]

2 " The number of days, when Ta < 6°C, is more than

90 1n winter.

B XFJEHEFHT, ERBRXIBIETER
EER°CER), ANMFRAEGFEMEE,
When there 1s no heating in winter, the indoor
temperature 1s very low (about 7°C), and people
often feel uncomfortable.
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T'he current main heating terminals are as follows:

|

Rx@EE, MBEE, AR ERGE,
EBRESHAE, EEMRNRE, SERE. BEENEFRMZ 6.
The convection heating systems and electric heating equipment are cheap, but they still have
some problems:
» Uneven temperature distribution > High noise » Draft sensation

» Environmental pollution > Risk of security ~ coeeeeeeeens
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JFERTRT};.L:‘M LR RImM S, RITHEERARIWEETENTIEE, BRRRZRE
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Comparing to the convection terminal, the radiant terminal 1s comfortable and energy-

saving. It 1s an effective way to solve the heating problem in cold winter and high
hum1d1ty arca.
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FEMENFRETHR Capillary radiant system B “1‘& Radiant heating plate



5 = Background !

RTLURIE A BN RN BB RGBS RGN SR AS .
SHRME P E M, FIREE RS XSS AR & E— L,
A ESE TR T LSS hEse N RR R A p i B S5 8 R im e 53

However, the current radiant systems still have the following problems:

\
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— Difficulties 1n later maintenance
— High installation and cost of the radiant systems
— Hard to integration of air conditioning in winter and summer

Therefore, our research group has carried out the research on the novel radiant terminal

using air as the energy-carrying medium, and proposed the air carrying energy radiant
system (ACERS).
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TR RimAZE S AERRN R,
UFLIR A5EST Rim, BNRGRITE
B, BERE, HTHIMY4ER.

| * The terminal of the ACERS 1s the

metal orifice plate, and the heat

transfer medium of ACERS 1s air.

 The ACERS is flexible 1n installation,

FERBERITHRS low cost and easy for maintenance.
The terminal of ACERS
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Principle diagram of ACERS

IEMERERX, EENEREX, KIS KLAIRIRR
BG4S ReEEiRA R XIERGEEZIREIZ A

= 2 NBAESEEBRRER ENRILEEFTTRAK,

%MWF%@HDQH SN, & BRI AR NERF
FHPIREUE. § ,mFJI:., L/’#ﬁ?]ﬂj('ﬁ""“ﬂ XEEE, FIUL
ESHRARN AR T AX TR, mﬂﬁ%”ﬁ,im

-

e ERRES “Miwm%ﬁﬁml

Firstly, the cooling/heating air is sent to the energy storage
buffer zone for energy exchange and stabilizing pressure. After
transferring heat with the orifice plates, most of air flows out via
air return outlet and the rest of air enters into the room through
micro pores. Then, the air penetrated through the orifice can
form an air layer near the ceiling plates that reduces the
condensation risk in summer. Finally this part of air flows out
through the air return outlet in air-conditioning zone.
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2.1 B AR Z T E 73 7A Load calculation of ACERS

X = [ RERI I B8 5 BN MR RRGT IR IT T IR R RBEERE,
I REABERBZHTRIZZEARZR . RO,
A simplified correction coefficient method for load calculation of ACERS has

been obtained. y—— O
Q.'mdi.'imm:’ ( W)

o— ZZTZIROTGEL Tablel The heating load ratio in winter

~

Position Southern wall ~ Southern window  Eastern wall Western wall Heating load
Fe 45 PN VAN | PR AT
Qrrp (W) 392.7 30 252.7 263.3 938.6
Orvadisiona (W) 485.3 34.5 344.1 313.7 1177.6
n 80.92 86.96 73.44 83.93 79.70




B &R0l Table2 The cooling load ratio of different time in summer

Time 8:00 9:00 10:00  11:00  12:00  13:00
O (W) 74326 9379 1007.5 999.96 982.41 1010.75
O W) 996.1 12159 1277.9 1289.5 12642 1334.1

7 74.62 7714  78.84 7755 7771  75.76

Time 14:00  15:00 16:00 | 17:00 | 18:00
Ocrp (W) 1082.53 1105.39 1126.6 |[1153.47 | 925.09
D iionat () 1431  1481.1 1500 | 1538.4 | 1304.3

n 75.65  74.63  75.11 | 7498 | 70.93

KRB ERBATEZESBERITHREEZ

FROAEE, 121

=i, 121

=R 79 0.8,

F ABBIEVERN0.75, HEE

The results indicate that the load correction coefficient of ACERS is about 0.75 1in summer and

0.8 1n winter.

Gong G, Liu J, Mei X. Investigation of heat load calculation for air carrying energy radiant air-conditioning system. Energy and Buildings, 2016,

138:193-205.
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| There is a 6-8cm anti-condensation effect area on the lower
surface of the orifice plate of ACERS.

s s O ERNERREESHE (28°C, 65%) £HT, ZRHEE
- ERmERREESIERESRETR1.8-14.5°C, 1%
GESTEMRREL0.8°CAH, HILRKIRD6.3-9.0°C,

Under the same indoor operating conditions (T=28°C,R=65%),

0 05 1 M5 2 25 3 35 4 45 the maximum value of dew point temperature of ACERS 1s much
LR T RIEE 5776 lower than that of the traditional radiant air conditioning system.

Relative humidity distribution on )

the lower surface of orifice plate ~ FILZE[EEERFIZIPARZEEFTHRMMEZVREE.

The ACERS can effectively prevent condensation during cooling

In summer.

Liu J, Gong G, et al. Investigation of operation performance of air carrying energy radiant air-conditioning system based on CFD and
thermodynamic model[J]. Building Simulation, 2018(7):1-15.
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LUHRER B DA ZE S [SBAERH TR GHIRE E MR
Thermal comfort investigation of ACERS 1n an office of Xiangneng Building

THEEREESERERI T EAREN A TRE

Application of ACERS 1n Xiangneng Building



=S pedE ST (EEE M F =61 Application of ACERS 14

: = e HERH, LTmIl TH2cmARRE
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s ~ BJLEREM ST, ZEIEH0. 1mBl 2
10 7 2. 5mBNSEEIRIREBE /NTF3°C/m, &
osp— REFEMER.
0.0 "1}:"'\; +——————————— The temperature difference from 0.1m to
B °C) 1.1m 1s less than 3°C/m , which can meet

FERHEBRASRAENREEEE  the occupants’ comfort requirements.

Vertical variations of temperature in
winter in ACERS



TS EaeRST AR N F =5 Application of ACERS
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Research on human thermal sensation questionnaire of convection air conditioner and ACERS
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(a) FREITRAE A FR %% Convection air conditioner (b) BRFH ERHF T IHER S ACERS
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Comparison of thermal comfort between ACERS and convective air conditioner in winter

Winter
15 _ Winter
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EEVEERTHE, FFES[EERPZHENAGFEFHEREN18.3°C, MRAEIFH20.5C.
Comfortable neutral temperature of ACERS is 18.3°C in winter and that of the convective air conditioner is 20.5°C.
BEEEERKE, FEE[AERITENAIRZIRREFEREN3EC, MRAZEHA16.7°C,
Lowest acceptable comfort temperature of ACERS 1s 13.8°C and that of the convective air conditioner is 16.7°C.

Peng P. Gong G, et al. Investigation on thermal comfort of air carrying energy radiant air-conditioning system in south-central China. Energy
and Buildings.(Accepted)
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Comparison between ACERS and convective air conditioner in winter

RGEXRA T

TS E e RET = IHACERS s =
Convection air conditioner

{HAZ M F2 Heating Area (m2) 45 20
B HEFIHAE = Heating unit area (W/m2) 77.4 52.3
#£E = Energy consumption per hour ( KW) 2.01 1.98

R EATan, 2SS E R AL AE S R L G R i M A N AR AE B 1R T 44948%,
EEBEEMRERKR, SIS RiE TR AIESRIRN2E, Eit
BEEEET RIS BMEEERTEBEELD, TEEMEE.

* The heating unit area of ACERS increases by about 48% compared to the convention air conditioner.
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k3

 The heating area of ACERS is about twice that of convection air conditioner, but the energy
consumption of the two system is not much different. Therefore, the ACERS consumes less power
per unit area and has high energy efficiency.



HMEAAFE SRS E
ACERS Laboratory in Hunan university

/

MR A LI A residential building in HNU campus

EaNTR/EEERHTIE (TR MBTEHRULSLE
Composite ACERS (Ceiling + Side wall) in Shaoshan
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TEESBARHTHRREA—MEHRABRR, THEELSTHRE. EFFLHN
EEK, AF RIS, E2LETHXREEBE M, EAUTHE:

ACERS can realize air conditioning integration with only one terminal in winter and
summer. Meanwhile it also has the following advantages:

v ZERRRE TIN5
Temperature and humidity are evenly distributed

v T, AEFEMS
No draft sensation, good thermal comfort

V ZERAGESHE. KA. H4EF

Various 1nstallation forms, low cost, easily maintenance

vV A BRI GRS S A E E 5 AR

Prevent condensation of radiant cooling ceiling
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H—ZRAHR:
Future study

> SRS SHERRBRLR TERESRENS AR,
The indoor air quality and airflow organization of ACERS under different
ventilation modes.

>MTEREBXME, MUBRARZFE—MMMUNSFRGHMAE, &
w2 TREFENE AR EARHEKIR .

Research on energy storage and humidity control technologies for envelope
structures.
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Thanks for your listening !

Email to: gcgong@hnu.edu.cn



