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Figure 1 Synthesis model of vertical

P

error of the rotating laser
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Figure 2 Diagram of calibration

device for vertical error
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Figure 3 Deflective state of laser beam

AT S2 19 40 R B2 F e 25, % A 2 boe, I
£ boc J T ELA1F WAL AT LA S2 0 Wl g 2 I
B 2218 o

AR BR T = A ) 1E 52 F R 5208 B, AT LA g BR
M= Aady Fl Aabe $EH .

sin(B, — B,)sin 0

sin r = o (3)
COSZﬁ] - [Sin GCOS(B| _ﬁz) ]2
Osi 17 P2
wa i, ~ AP
cos B,

2.1.2 AN EERFEEAEE e ETITRE
S2 ML LA S

TEWE 3 Fn 1Y xyz 25 A1 AR R & b P AT O 4E S
1 S2 BG5S [ BRAK 1Y 22 45 o 1 b ) H HE TH zyz’
S HIE a BHSE BN h b I S5 po AN
T B AP AN AEAEHE A 12 22 & B, T2 41 o —
ALLNIEL ind’ R IR THT o A5 A T A0 A 40 T, 4 1T 5 4
TEIH 2y AR AR oo BHEARIKIH ini’ XF



513

TR TR % RO I 10 B P DR 25 I 5 I P 79

W17 0% ST, MR R T T o 5, 5K 1T xoy HZC
F oo, HAESFAT G S2 b 7= A= B 3l i A 52 b}J F m
BCULIE 4),  bp FETFATAE S2 5 4y I 1H 2z’
W] 92 1, bm 2 47065 S2 S8 5 7 AR B A
S 1fG 22 18] B4 B 8, mip 2 41 A R 1 45 F 1f 5 4 R
T zyz' 2 10 B HE F & 18 AT 658 S2 Ay RIAR G 22 |
(B8 BT BT 4 TR 8 2y2 (O%E B ZE mf 75 B/ =
I Ampf,

\ B

B4 AFUEZRESIRERRSE
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Figure S Measurement procedure of the vertical error
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Figure 6 Diagram of calibration device

for horizontal error
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Figure 7 Measuring laser beam image

with vertical error
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Table 1 Measurement result of the vertical error of the rotating laser
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Measuring Vertical Error of the Rotating Laser

ZHANG Weidong', ZHAO Fengxia®, SU Qinglei', CHENG Pengli', NIE Jinling'

(1. Henan Institute of Metrology, Zhengzhou 450000, China; 2. School of Mechanical and Power Engineering, Zhengzhou
University, Zhengzhou 450001, China)

Abstract; In order to test the vertical accuracy of the vertical level plane about the rotating laser, the vertical level
error of the laser level was analyzed. Using the sine and cosine theorems of spherical triangles, the calculation for-
mula of total deviation of the rotating axis from the axis of the rotating laser was deduced. The mathematical model
of the deflective deviation with the total deviation of the rotating axis from the axis was established. A special test
device with double light pipes based on horizontal axis symmetry was built, and a scheme was designed to first
measure the error component separately and then synthesize the vertical error, and experiments were carried out to
verify it. The results showed that the maximum difference was no more than 6. 3" obtained in our scheme in differ-
ent instrument poses, which was better than the maximum difference of 16.5" in the traditional scheme, which
proved that the designed scheme was technically feasible, and the mathematical model was accurate and reliable.

Keywords: rotating laser; vertical error; deflective deviation; total deviation of the rotating axis from the axis;

spherical triangle
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Numerical Analysis and Experimental Investigation of the
Evaporator PPTD in ORC System

MA Xinling, WANG Cong, SHI Wenqi, MENG Xiangrui, ZHANG Jingdi, QIU Yuheng, PAN Jiahao

(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Organic Rankine Cycle (ORC) , a reliable way in recovering waste heat efficiently was examined in this
study. Firstly, considering the heat exchange area of the evaporator and the thermodynamic performance of the sys-
tem, the performance evaluation index F( +) was defined. When the heat source temperature was 105-165 °C and
the evaporator pinch point temperature difference( PPTD) was 3-30 °C, the influence of the evaporator PPTD on
the system performance was simulated and analyzed from the aspects of working fluid flow rate and evaporation tem-
perature, respectively. The results showed that the net output work and thermal efficiency of the system increased
with the decrease of PPTD, and respectively reached the maximum value of 53. 53 kW and 12. 21% when the heat
source temperature was 165 °C and the PPTD was 3 C. At a certain working fluid flow rate and the heat source
temperature was 165 C , the F( +) was the minimum, where the optimal PPTD was 15 °C. At a certain evaporation
temperature, the F'( +) decreased with the increase of PPTD. Then, on the self-built small-scale ORC low-temper-
ature waste heat power generation test platform, the influence of the evaporator PPTD on the performance of ORC
system at different heat source flow rate, cooling water flow rate and working fluid flow rate was studied. It is found
that when the heat source flow rate was 4 m’/h, the system performed better with a lower PPTD, meanwhile the
working fluid flow rate of 700 kg/h and cooling water flow rate of 3 m*/h made the system performance the best.

Keywords: evaporator pinch point temperature difference; experimental investigation; comprehensive performance

organic Rankine cycle



