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Abstract To deliver comfortable conditioned air by reducing humidity levels while enhancing comfort levels in an air space under varied
load conditions, an improved design for fully modulating dehumidification with a hot gas reheat system was developed. By managing the
charge balance between the cooling and reheat modes, the modulation operating map for the reheat opening was expanded. Different
microchannel heat exchanger ( MCHE) reheat coil patterns and solutions were analyzed. The test results showed that an air-resourced
unitary unit equipped with this novel MCHE reheat system solution improved the balance between the refrigerant charge requirements and
the cooling and reheat modes. Under rating conditions, the energy efficiency ratio (EER) in the reheat mode increased by 17%, and
water condensate removal through dehumidification was enhanced by 6%. The modulating valve reheat port opening range could be
increased from a baseline of 20% —70% to 15% —85%. For the rated reheat dehumidification condition, the reheat temperature rise
modulating range increased from 8.3-14.4 °C to 6.1-19.4 °C. This innovative solution was proven to achieve a wider adjustable
operating map that improved dehumidification capacity and power conservation.

Keywords dehumidification with hot gas reheat; refrigerant management; unitary air conditioner; modulating reheat; microchannel
reheat coil
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Fig.1 Test system diagram for dehumidification with hot gas reheat
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Tab.1 Geometric parameters for MCHE heat exchangers
g HES BB TE O B ERE B WERE, mE/ K/ MRIER, AR/
! W HAS/mm HA/mm wit mm mm mm m> L
B EEAS 1 32 — 108-38 25.4 1320.8 2369.8 3.13 5.31
PR AN 2 38 — 93 25.4 1165.9 1910.1 2.23 16. 16
P A 1 26 — 90-30 25.4 1132.8 1854.2 2.10 2.33
PSS B-1 1 26 — 72-48 16.0 1132.8 1762.0 2. 00 2.28
HIEE B-2 1 26 26 72-48 16.0 1132.8 1732.0 1.96 2.44
F2MWKTR
Tab.2 Test conditions
5 . TP IRAR
S8 VAR R AT — - —
A PERE S R4 far P BE AT i P8 Z(i8 il a1
=N ER/AIBERIEE/C 26.7/19. 4 26.3/18.7 21.6/16.3 19.4/13.9 32.2/22.8
AN BR/IBERIEE/C 35/23.9 35.6/24.4 16.4/15. 8 11.7/— 46.1/—
it 15 5105
AN/ [m’/ (ht 680 630 510 s 815
B/[m/ (b)) A1 255

P A VA L 7 o ¥ R0 38 2 i i ML A
Z AT I RE T AN RE KT, AR A A v FE A A
FE DL R AR IR AS . EVENLAL B HI F S E
7.8 kg, FAELAY B-1 J7 S8 00 R Go o S5 A o 11
FEFEEZL T 1.18 kg, B B-2 FERMWARST
THIERL B-1 £ 0. 73 kg, @i S E B9 HIE
PEREWNZE 3 i, MO R 48 B—1 Al B-2 BEfE Ik
FIAETEAMENLA A BB EMBERL, R4 HLR
A SOk i v B GA B T Z ik A 6.7 ~
8.9 °C, il ¥& I H 728 & 4% K J1 JL-F-# [H (1 099. 7
kPa) , R4 AILHE R AL LT A ] (3 033. 7 kPa) , MI#E
A5 T 0B A A B 3 v L4 3 B Y o 2Ras AT
% 20T HLLL 5% FE bR FR 1 45 LIS 520 70 kW,
RERLR 2.9, RGNS RAERERL LA K ARE,
e 4 NPT O Y R G0 I ME 7R G0 7 R T A
T 2 B A P B 00—l I T 3 R 50% B 3R 48 1 R 1

R 3 BRI RN R
Tab.3 Test results for cooling rated performance

EXo B Ve /W AERL EER
A5 A 71 574. 4 3.30
#%: B-1 72 060. 0 3.31
4t B-2 72 160. 8 3.32
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R, Mt e aed B8 AL P 7 S A4 790 A4 1 1 S Bl
e, FEBRIE PN SN LA B/ i v 790 7 2 4
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R G ER VR KRB G B v i Bk X
FEREHENLAL , SO B R GE vl T 2 A AN LR, T
AV 750 Hh 28 e e T 7 28 A e BB H RIBRIR A S 1972
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Tab.4 Reheat performance

for full load condition

24 [T VA MR AE S P— REGLRERK HZE kT A 2K Biid 1|
RIL N SRIU N y 3 [RY
(kg/h) B He A B K/ C Tt/ C SUEZYA 0 SURZIA D
24 A 22.9 — 1.05 — 13.7 12.1 16. 1 1.8
A% B-1 24.2 5.7% 1.23 17% 12.9 11.8 7.0 7.8
%% B-2 24. 4 6. 6% 1.23 17% 12.8 12.0 7.3 8.7
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Fig.2 Degree of subcooling and superheat changes under

different modulating three way valve openings
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Fig.3 Modulating opening range change with the ambient

temperature
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Tab.5 The modulating three way valve opening range

under worst condition for test systems

RE BN/ % T KIFEE/ %
REGA 20 70
4% B-1 15 75
4 B-2 15 85

& 6 TWARGIEE] 15%~85%F BT BN RIRIFE
Tab.6 The required lowest ambient to reach 15%—85 %

opening for test systems

s 15%FF £ FT i 85% TTIE T
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Fig.4 System paramters change with the reheat openings
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Fig.5 The operating characteristic and temperature

rise control for modulating three way valve
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