B5E A1
2017 4£ 2 H

e W oot R

ADVANCES IN NEW AND RENEWABLE ENERGY

Vol.5 No. 1
Feb. 2017

XEHS: 2095-560X (2017) 01-0047-09

KR PREE- AR A RIS R BRI 5L

#o m M, EAE Y, TRAE M, K

%}ﬁ\ 41

(1. TP ERRERE M ARERIS T, T M 510640; 2. FEFRFERE AR T SSCEE, M 510640,
3. TUARB BRI AT B BRI AT R SN TG SCER A, )M 5106405 4. JUARTORS:, I 510006)

B B AT R RO FHAE-PIRIR G R MR . A5 AR CROL R B BB AR IR R I
TR PRV E AL . RIEHLAR IR B A T 0T, AT 3RAS 53k 85°C ~ 90°CHyf thHRAL, 122 8 AT St
RFHAE 1R . SRS BRAUR P RE- PRI S TR AE = Fh AR, IS B AT 1 =R TARRGCT
AR AL B SIS . SR, TE TR AR BRTSE T, RFHAE P TR i, SR AR AR
FHARE-PALIE S T HRFE L LRI, R FHBE S T4 L 53 SR W RD TR0 v 50% A L

KA KRB O T Rk

FESES TK511 XHRFR AT A doi: 10.3969/j.issn.2095-560X.2017.01.007

Experimental Study on an
Innovative Hybrid Solar Heat Pump System for Tea Drying
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Abstract: An innovative hybrid solar heat pump drying system is presented in this paper. For the dual loop solar water
subsystem, the parabolic trough solar collectors with optimized structure was employed. For heat pump subsystem, a new
type of heat pump working fluid was used, which can produce hot air of 85°C to 90°C. This system can realize three kinds
of working modes, including solar energy alone drying, heat pump alone drying and hybrid solar heat pump drying. An
experimental study on the three working modes was carried out, respectively. The results show that under the same
conditions, the power consumption for solar alone drying mode is the lowest, while the energy consumption for heat pump
alone drying mode and hybrid mode is almost the same. Solar drying alone working mode can save more than 50% energy

than the other two modes.
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Fig. 1 Schematic drawing of light in the reflector
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Fig. 2 Structure drawing of trough collector unit
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Fig. 3 Structure drawing of trough collector
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Fig. 4 Flow diagram of solar energy heat pump combined drying equipment
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Fig. 5 Schematic diagram of the experimental device of the trough collector
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Table 1 Performance parameters of solar energy single drying mode

PR < #h MR gk

HY  ddsmZ n/c /e Ty/C Ty/C $f§j§f§ ﬁiﬁii‘ ég;inp a&t;mi
10.14 11:20 40.6 422 - - 518 0.45 - 15.8%
10.14 11:40 59.1 60.8 - - 522 0.47 - 13.1%
10.14 12:00 80.9 82.4 - - 536 0.41 - 11.4%
10.14 12:20 96.8 98.4 97.1 95.6 562 0.42 7.29 10.2%
10.14 12:40 94.1 95.6 95.5 94.1 524 0.42 6.81 9.3%
10.14 13:00 90.6 92.0 91.8 90.5 535 0.38 6.32 8.5%
10.14 13:20 934 94.9 95.2 93.6 548 0.40 7.78 7.6%
10.14 13:40 96.8 98.2 97.7 96.4 526 0.39 6.32 6.9%
10.14 14:00 92.8 94.3 94.5 93.1 511 0.43 6.81 6.4%
10.14 14:20 97.5 98.9 99.2 97.7 523 0.39 7.29 6.0%
10.14 14:40 94.7 96.1 97.0 95.4 486 0.42 7.78 5.7%
10.14 15:00 92.3 93.8 94.1 92.5 497 0.44 7.78 5.4%
10.14 15:20 94.9 96.2 95.8 94.3 472 0.40 7.29 5.3%
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Fig. 6 Schematic diagram of heat pump drying equipment
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Table 2  Performance parameters of heat pump single drying mode

BERRE  EAEE H XU AR Rgibem iR BAKSRE  ZEEkER RIBAEREL
T, /C T, /C Ty /C T, /C W/ kW My / kg 1% Rswie
110 17.1 57.6 30.1 1.25 0 15.5% 0.00
110 19.5 60.2 34.2 1.22 0.59 14.5% 1.91
110 21.8 62.6 38.6 1.16 1.14 13.4% 1.85
110 243 64.9 42.4 1.12 1.65 12.6% 1.79
110 27.1 67.3 46.3 1.12 2.13 11.7% 1.71
110 29.4 69.8 50.1 1.08 2.58 10.9% 1.64
110 315 72.1 543 1.06 3.01 10.1% 1.61
110 33.7 74.5 58.6 1.03 3.42 9.3% 1.57
110 35.6 76.7 62.5 0.98 3.81 8.5% 1.55
110 373 79.3 66.8 0.91 4.18 7.8% 1.57
110 39.4 81.4 71.2 0.85 452 7.1% 1.55
110 413 84.2 75.4 0.82 482 6.5% 1.44
110 432 87.6 80.1 0.74 5.09 5.9% 1.38
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Fig. 7 The curve of solar radiation intensity changes with time
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Fig. 8 Curves of various power parameters with drying time
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